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with Text_lo;use Text_lo;
with Test_Stub; |
with Real_Time_Monitor,

procedure Appllis

begin
loop
Test_Stub.Go;
begin !
Real_Time_Monitor.Rim;
exception
when Real_Time_Monitor. Terminate_Rtm =>
Put_Line("RTM terminated, application still running®);
end ;
end loop ;
end Appl;
pragma page;
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A package Test_Stub Is
i type Rtm_Record is record
I: Integer;
R: Float;
end record ;
type Rtm_Pointer is access Rtm_Record;

type Rtm_Enum Is (Hehe, Haha, Hoho);

My_Array: array (1..5) of Integer := (1,2,3.4,5);

My_Pointer: Rtm_Pointer := new Rtm_Record'(l => 2, R => 1000.0);
My_Integer: Integer := 2

Int_2: Integer = 337,

My_Real: Fioat .= 10.0;

My_Enum: Rtm_Enum := Hehe;

e procedure Go;
e end Test_Stub;
o
- package Test_Stub is
s procedure Gois
o begin
v My_Pointer.| := My_Pointer.| + 2;
L7 My_Real := My_Real + 1.0;
oy My_integer := My_Integer + 1;
P end Go;
'\_.::_- end Test_Stub;
! YO pragma page;
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A |
."_: . ) __/..'.""""'...'."..'."""""'..""""'."""...'.'..'." %
1 ﬁ --| Module Name:
N ‘ -/ Real_Time_Monitor
L -/
. --/ Module Type:
T --]  Package Specification
v '] -[ Module Purpose:
g --|  This package is the main driver for the RTM. !
+AR - !
Cal |
. --| Module Description: _ ‘
P --| Implements the real-time monitor abstraction, i.e., all the
P - --/ commands found in the RTM User’s Manual.
-/
'
A .- --/ References:
SR --|  Design Documents:
A -/ Real-Time Monitor Requirements
o -/ Real-Time Monitor Design
A -/
K. . -}/ User’'s Manual:
) -/ RTM User's Manual
A » - /
GRS ~|  Testing and Validation:
R --/ none
=l
e --/ Notes:
.'* --/ none
’ )
' 3? - Modlfication History:
- " —-| 15Apr87 rivs Created
SO -/
- /
5 -
e x- --| Distribution and Copyright Notice:
e | -~/ T8BD
S -
- --| Disclaimer:
j:-: - -/ "This work was sponsored by the Department of Defense.
::. O --/  The views and conclusions contained in this document are
P -/  solely those of the author(s) and should not be interpreted as
o —-|  representing official policies, either expressed or implied,
r.” -/  of Camegie Mellon University, the U.S. Air Force,
o -/  the Department of Defense, or the U.S. Government.®
- ettt . -
SV pragma page;
o
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package Real_Time_Monitor is
-- Signals to the controlling program the termination of the real-time
-- monitor.

Terminate_Rtm: exception ;

procedure Rim;
_-/."..'Q""".'."""".I".'.'.""'....'"'....."'.'.'.."'..
--| Description:
--|  This module is the RTM proper. See the documents associated
--| with the RTM for a complete descnption of what it does.
-/
-| Parameter Description:

-/ none
"I' LA d A a4 d ddad s dddd * a4 4 d 2244224023 [ 22222422424 4121227 ]

end Real_Time_Monitor;
pragma page;
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--| Module Name:

--|  Real_Time_Monitor
-/

--/ Module Type:

--| Package Body

-/

-/

--| Module Description:

--| This package just ties together the services needed to execute
-/ the RTM:

the initialization procedure

the command processor procedure

the termination procedure

and the RTM itself

References:
Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

/
/
/
/
/
/
/
/
/
-/
/
/
/
/
[
/
/
[

User’s Manual:
-- RTM User's Manual
--| Testing and Validation:
-- none

--| Notes:

none

--| Modlfication History:
--| 15Apr87 rivs Created

-/
--/ Distribution and Copyright Notice:
-/ TBD

--| Disclaimer:

--|  “This work was sponsored by the Department of Defense.

--/  The views and conclusions contained in this document are

-~  solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed or implied,

-|  of Camegie Mellon University, the U.S. Air Force,

--|  the Department of Defense, or the U.S. Government.”

/""""'l'...'."'.'-'....'."..'""""."'.'D.'.."’.O'......

pragma page;
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with Rtm_Form; use Rtm_Form;
-- Use all the services.

with Define_Rtm_Cli; use Define_Rtm_Cli,

-- Use the type "nm_command_representation”.
-- Use all the services.

with Terminal_Interface;

-- Use the "open” and “close" services.

package Real_Time_Monitor is

-- Define the structures needed by the RTM to interface to the user.

User_Command_Line: String (1..80);
User_Command_Length: Natura!;
User_Line_Ready: Boolean := False;
Command_Found: Rtm_Command_Representation;

internal Procedures

is separate ;

Visible Procedures

procedure Rtmlis separate ;

—_/'."""."."""I'.."..O""'.O"l'O'.'00".'.""'.."""'.’
=1

--| Real-Time Monitor Body

=/

—~| Perform RTM initialization...

procedure Setup_Rtmis separate ;
procedure Cioseout_Rtm is separate ;
procedure Process_The_Command (Users_Command : in Rtm_Cormmand_Representation)

/oo'o.o.'.."t.""-'--.'o"o'npo'-'o"-vo"o----.c-vto-np"'t.oov

begin
Setup_Rtm; 3
end Real_Time_Monitor,

pragma page;

dads,

& & 5
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with Standard_Iinterface;

-- Use the execeptions "abort_process”, “undefined_name”, “no_default",
- "abort_command” and "no_command".

separate (Real_Time_Monitor)

procedure Rtm s

L2222 a2 2222 22 2 22 g T2l 2 a2 a2 22l g 2 g d e It a2 s e T s 2 22y

--| Description:
| A complete description of the RTM and its functioning can
| be found in the documents referenced in the spec. Here we
| will just describe how the RTM implements those functions
| at the highest level. The RTM is organized as a cyclic executive:
/ 1. It polis the user for input.
/ 2. If the input is ready,
/ a. parse the command
-/ b. execute the command (which happens only if a legal
-/ command was found).
/ 3. Update any active pages. This happens every cycle through
/ the RTM, regardless of whether the user types a command
/ (legal or otherwise).
/
/
/
/

-| Parameter Description:
none

--| Notes:

-~/ none

--/.'."D.'."OOQOQD"'.I.'"'..".".’.'...'..'...""..."'"."'.

begin

begin
-- Attempt to get the user's command.
Get_Rtm_Field (Field => Rtm_Command,

Field_Value => User_Command_Line,
Data_Available => User_Line_Ready);

-- When a command has been found,

-- - Parse the command

-~ - Process the command

- - Reset the parser for the next command line

It User_Line_Ready then
Command_Found := Rtm_Cli.Parse_Command_Line
(Rtm_Commands,User_Command_Line);
Process_The_Command (Users_Command => Command_Found);
Clear_Command_Line (Command_Found);
end if;
exception

The parser has a large number of exceptions that signal a bad
command, all of thern are handled here, and relayed to the user.

when Standard_Interface.Abort_Process |
Standard_Intertace.Undefined_Name |
Standard_interface.No_Default |

7 October 1987
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Standard_Interface.Abort_Command =>
Put_Rtm_Field (Fieid => Message_Field_A,
Field_Value => User_Command_Line);
Put_Rtm_Field (Field => Message_Field_B,
Field_Value => "Bad commad line, reenter®);
when Standard_interface.No_Command =>
null ;
when Terminate_Rtm =>
RAISE ;
when others =>
Put_Rtm_Field (Field => Message_Field_B,
Field_Value => "Bad Command iine %),
end ;

Finally, after the user command has been processed, we
perform our periodic update of any active pages

Process_The_Command (Users_Command => Update_Active_Pages);
Clear_Rtm_Field;

end Rim;

pragma page;
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separate (Real_Time_Monitor)
procedure Setup_Rtmis

P 2 2 e I T L e e T L e e e e e e A T Y 2

--| Description:
--|  This module is responsible for performing all initialization
--| required by the RTM prior to execution. It must:
--/ 1. Open a terminal channel for I/O.
--| 2. Create the RTM forms.
~/
--| Parameter Description:
--/ none
-
--/ Notes:
-/ none
_/"'..""'""'"'."'.".t"".""'...'.'.."....".'0""."'.
bagin
Terminal_Interface.Open;
Initialize_Rtm_Form;
end Setup_Rim;
pragma page;

O T - T .,
."n .'-..‘ 'J' .../-', ‘J"
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' separate (Real_Time_Monitor)
procedure Closeout_Rtm is
:- \ -_/.t..tt"l'..'.'"'t'.t"-".'"""'t..'."""t....'.."'."""
R0 --| Description:
--|  This module performs all termination operations needed after
'«\.-;{ --| completion of the RTM. It must:
‘ > -/ Close the terminal I/O channel.
~/

. --| Parameter Description:

N -/ none
» \»«
AN -/
D ::J.:. --|/ Notes:
= -~/ none
i -— P2 2222443222222 22223222202 42402222222 4444234442222 22 37222 2424]

begin
Terminal_Interface.Close;
end Closeout_Rtm;
pragma page;
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with Interact;
-- Use the service “interact”.

with Terminal_interface,

-- Use the service “clear_screen”.
with Page_Processor;

-- Use the services "start_page”,
-- "update_pages".

with Parameter_Manager;

-- Use the serivces “read” and “set”.

separate (Real_Time_Monitor)

procedure Process_The_Command
is

/.""""."0"'.'.""'.'..'"'..."."0.'.'.’..""'.'."....‘.

--| Description:
=/
--| commands.
-/

—[ Parameter Description:

"stop_page", "check_page” and

This command invokes the modules which implement the varnious

--| users_command -> The command identifier for the most recently,

-/ successtully parsed user command.

-

--| Notes:

--]  The Quit(); command is implemented in this module by raising

-/ the Terminate_Rtm exception, which is propagated out.

/D-tto.t"to.tt'pt'.otoo."'t'"ot"o'-o.oo.t'oto0'0".0"'.0000..

begin

case Users_Command Is
when Edit =>
Interact;
Terminal_Interface.Clear_Screen;
when Quit =>
RAISE Terminate_Rtm;
when Read =>
Parameter_Manager.Read;
when Set =>
Parameter_Manager.Set;
when Check =>
Page_Processor.Check_Page;
when Start =>
Page_Processor.Start_Page;
when Stop =>
Page_Processor.Stop_Page;
when Update_Active_Pages =>
Page_Processor.Update_Pages;
when others =>

e = o

‘ null ;
end case ;
! exception
-b
1
"""'f"-"-'J-.ff.f/r.-.r'-./-"'.~ T R T
YA TR ET VA e e 5',-. RN ALY, x‘ \'- = -."- ny

Y

“w

"’\".\" ‘J"\J‘%f‘-’ o

(Users_Command: in Rtm_Command_Representation)
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.

when Terminate_Rtm =>
Closeout_Rtm; {
RAISE ; i
when others =>
null ;

end Process_The_Command,
pragma page;
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--/ Module Name:

--|  RTM_Fomn

--| Module Type:

--|  Package Specification

--/ Module Purpose:

--|  This package abstracts away the details of using the

--| forms management system for input and error messages.
--/ Module Description:

--|  This package hides from the RTM itself the actual details
--| of dealing with the forms manager for VO. The

-] services provided include:

-/ 1. Initilizing the message and prompt forms.

2. Presenting error messages to the user.

3. Setting up and retrieving data entered by the user
into the prompt form.

/

/

/

/

--/ References:

| Design Documents:
-/ none

/

| User's Manual:

/ none

/

[

/

1

Testing and Validation:
none

]
-[ Notes:
| none

--| Modlficatlon History:

—~| 16Apr87 rivs created
~/
-/
—| Distribution and Copyright Notlce

-/ TBD

)

--| Disclaimer:

-/ "This work was sponsored by the Department of Defense.

--|  The views and conclusions containgd in this document are

--|  solely those of the author(s) and should not be interpreted as
—~|  representing official policies, either expressed or implied,

-/  of Camegie Mallon University, the U.S. Air Force,

-~/ the Depanmenr of Defense, or the U.S. Government.”

__l --------- LT 22T T2 2 I DT T 2 s addddaddddadad

pragma page;
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package Rtm_Form is

-- This type defines the different interface modes used to communicate
-- with the user. See package body for a complete description.

type Input_Mode is (Screen_Mode. Command_Mode);

-- This type defines the different fields available to the RTM on the
-- RTM interface form.

--  message_field_a -> is an output-only message field.

- message_field_b -> is an output-cnly message field.

- rntm_command -> is an input-only field used only for obtaining
-- user inputs.

- form -> is not a message field, but affects the ntm interface

- form as a whole. This is a shorthand notation for

- performing the same operation on all the message fields.

type Rtm_Form_Fields Is (Message_Field_A, Message_Field_B,
Rtm_Command, Form);

procedure Initialize_Rtm_Form,
--| Description:
--|  Creates the RTM interface form and makes it available for use.
-/
--| Parameter Description:
--/ none

/.'ooo-tt"'o"o.oo'-'-.oo'.'oonoo.oo"-o"'oDOOOO."'.o.-'o---"

procedure Get_Rtm_Field (Field: In Rtm_Form_Fields;
Field_Vaiue: In out String;
Data_Available: In out Boolean);
__/t"t.""'o'."'tto-tot..oto.'“"..o'to.v""".."'.pp.v-9""'
--| Description:
--/  Displays the RTM prompt and retneves data entered by the
--{ userin the form.
=
--| Parameter Description:
--| field -> The name of the field on the RTM interface form from
-/ which to retrieve the data.
--| field_value -> The data entered by the user into the field.
--/ data_available -> A logical flag which indicates when data are

-/ available in the indicated field. Important
-/ when asynchronous I/0 is being used to interface
-/ to the user’s terminal.

/t.."tt"."“'.0"..'.t0".'..O'.""t””'."'M..””'"..."

procedure Put_Rtm_Field (Field: in Rtm_Form_Fieids;
Field_Value: In String = ™7);
_-/l....'..."..""..'."'..."""""'.""0'.'.....'."...'..".
--| Description:
-/ Modifies the value of a fieid on the RTM interface form.
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--/ It then presents the information to the user.

-/

--| Parameter Description:

--| teld -> The name of the field on the RTM interface form
-/ in which to store the data.

--| field_value -> The data to be stored in the field.

/no-'o-o.-p"'t.'p-.-"'.-p-'o.'no'pnno'o.o"t.."..'.....'..-'.o'

procedure Ciear_Rtm_Field (Field: in Rtm_Form_Fields := Form);
__/.'0'.."'0.'.""....'.""..'..."'.""Cl"..t'..""'."."".
--| Description:
--|  Blanks out the current value of a field on the RTM interface
--| form.
-/
--| Parameter Description:
-| field -> The name of the field on the RTM interface form
-/ to blank.

/'.""..'l."'....'.'Q""""'.'.."'.."t.'...'.'.'."'Q""."

procedure Set_Input_Mode (Next_Mode: in input_Mode := Command_Mode});
“/.."D""'0'.."".""."'.'.".'"'.."."'...'...'.'.I.'.'."'
--| Description:
--|  Select the next input mode for the RTM interface form.
~/
--| Parameter Description:
--/ Next_mode -> Needed interface mode to the user.

/"oot"o'.oo"' vw covers PSPPI RN e R RR PP RERPRIRRIRR S

end Rtm_Form;
pragma page;
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--| Module Name:
--|  RTM_form
--/ Module Type:
--|  Package Body
-/
--| Module Description:
This package implements the RTM interface form. This form is
| is visible to the rest of the RTM as four fields available for
/O - in reality, it is implemented as two separate forms. The
fields available to RTM are:
/ Message_field_a: an 80 character output only field
/ belonging to tm_message_form.,
/
/

/

/

/
Message_field_b: an 80 character output only field

/ belonging to nm_message_form.

|  Rtm_command: a 70 character input only field

/ belonging to the ntm_prompt_form.
Form: operates on all the fields above.

/

/

--| The input_mode is used to select either:
--/ screen_mode: a semi-asynchronous input, that is,

-/ when the screen is being updated rapidly, and
-/ the RTM shouln't wait for input from the user,
-/ an asynchronous input is requested, and the
-/ RTM continues processing. When the user strikes
-/ any key, the tm_prompt_form is displayed and
-/ the user enters data synchronously.

-~/ command_mode: a simple synchronous input using the
--/ ntm_prompt_form.

-/

--| References:

--| Design Documents:

-/ none

-/

--| Testing and Validation:

-/ none

-

--| Notes:

--|  This package makes use of SYSDEP, which contains all VAX/VMS
-| dependent features used by the RTM.

/

--| Modlfication History:

--| 16Apr87 rlvs created
-/
-/ Distribution and Copyright Notice:

-/ TBD

--| Disclaimer:

—~| "This work was sponsored by the Deparntment of Defense.

--|  The views and conclusions contained in this document are
—|/  solely those of the author(s) and should not be interpreted as

16

LS

T .."-.‘,.’

SN % )

w B I e )
<o -: e .'f,’),_ o«

AW GV N N,

October 1987




. v 0~ LR A RS R A s A il A R YAl el Bl Bl S8 Sof Bat Bl Sl Reto e far Ak ol M Bl ik ol ofd SR AP o0 ' & Golk dodt okt Gaf Sk Sad 4 Chla-tehia A S A% 3 |

| representing official policies, either expressed or implhed,
-/ of Carnegie Mellon University, the U.S. Air Force,
--]  the Department of Defense, or the U.S. Government.”
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with Sysdep;

-- Use the service that allows for asynchronous input of a character

-- from the terminal.

with Form_Manager;

-- Use services needed to create a form.

with Form_Executor;

-- Use the services needed to manipulate the forms of the user interface:
--  present_form  -> to display a form to the user

--  modify_field -> to replace the value in a field of a form

-- query_field -> 1o retrieve the value in a field of a form

package Rtm_Form Is

-- The current input mode from the user, as described above.

Current_Input_Mode: Input_Mode := Command_Mode;

-- The form identifiers needed to access and manipulate the
- forms of the user interface.

Rtm_Message_Form: Form_Manager.Form_Access; i
Rtm_Prompt_Form: Form_Manager.Form_Access;

pragma page; K
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procedure Initialize_Rtm_Form is
--| Description:
Creates the RTM interface forms and makes them available for use
internally. It does this by creating two forms and then
defining their fields (one at a time). We do the creation here
to avoid any disk dependencies and the chance that the user
would modify the forms.

Parameter Description:
none

Notes:
none

LA T A T T e T r T ey g A 2 2 2 e e R T T el S T e R T T 2 g

-
|
-
-]
|
-]
|
|
|
-
--If
-

Field : Form_Manager.Fieid_Access;
begin

-- Create the output-only message form.

Form_Manager.Create_Form

Form_Manager.Add_Fie!d
(Rtm_Message_Form, "message-a”, (1, 1), 80, hit_Value =>
Mode => Form_Manager.Output_Only, Field => Field);
Form_Manager Add_Fieid
(Rtm_Message_Form, "message-b", (2, 1), 80, Init_Value =>
Mode => Form_Manager.Output_Only, Field => Field);

*
v

-- Create the input-only prompt form.

POy weOITYY Ty

Form_Manager.Create_Form

({2, 80), (23. 1), Form_Manager.No_Clear, Rtm_Prompt_Form);
Form_Manager.Add_Field

(Rtm_Prompt_Form, **, (2, 1), 5. Init_Value => *"rtm> ",
, . Mode => Form_Manager.Constant_Text, Field => Field);

” Form_Manager.Add_Field

(Rtm_Prompt_Form, *rtm_command", (2, 6), 70, Init_Value => ",

Mode => Form_Manager.input_Output, Field => Fieid);
b exception
when others =>
null ;
end Initialize_Rtm_Form;

pragma page;

LY 19

((2. 80), {21, 1), Form_Manager.No_Clear, Rtm_Message_Form);
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procedure Get_Rtm_Field (Field: in Rtm_Form_Fields;
Field_Value: in out Strng;
Data_Available: in out Boolean) is
. jereeerersesranaanenanniiosnnes
--| Description:
-/ Displays the RTM prompt and retrieves data entered in the form
--| by the user. If input is requested from one of the output
only fields or from the form as a whole, the data_available
| fiag is retumed as false (since no data can ever be obtained
| from these fields). When input is requested from the nm_promp!
--/ field, where all the user input comes from, two situations exist:
--/
/
/

—

in Screen_mode: we check the terminal to see if a character
has been typed.
if not, data_available is returmed as false.
-/ if so, then we place the rtm_prompt_form on the
-/ terminal and prompt the user.
-/ in Command_mode: we place the ntm_prompt_form on the
-~/ terminal and prompt the user.

which to retrieve the data.
field_value -> The gata entered by the user into the field.
--| data_available -> A logical flag which indicates when data are
--/ available in the indicated field. Imponrtant
-/ when asynchronous I/Q is being used to interface
-/ to the user’s terminal.

/
/
--/ field -> The name of the field on the RTM interface form from
//
/

-/ Notes:
-/ none
_o[Treeeeseeesersessstsstrsesnaetns i e st sttt s s s et e e nune s
begin
case Fieldlis
when Message_Field_A =>
Data_Available := False;
when Message_Field_B =>
Data_Availabie := False;
when Rtm_Command =>
case Current_input_Mode is
when Screen_Mode =>

Sysdep.Get(Data_Available);

It Data_Available then
Form_Executor.Present_Form(Rtm_Prompt_Form);
Form_Executor.Query_Field(Form => Rtm_Prompt_Form,

Field => "rtm_command”,
Value => Field_Value),
end Iif;
when Command_Mode =>
Form_Executor.Present_Form{Rtm_Prompt_Form);
Form_Executor.Query_Field(Form => Rtm_Prompt_Form,
Field => *rtm_command",
Value => Field_Value);
Data_Available := True;
end case ;
when Form =>
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Data_Available := Faise;
‘ end case ;
exception
when others =>
null;
end Get_Rtm_Field,

pragma page;
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s procedure Put_Rtm_Field (Field: In Rtm_Form_Fields;
Field_Value: In String := ") Is

: .“, __/'..-..."Q....'..-".9'-'.'.'."'."'tt".0"'.-"."""-"..'..
. --| Description:

L -/ Modifies the value of a field on the RTM interface form.
- --| It then presents the information to the user. Since

A --| the nm_command is input only, it is implemented as a nop.
W) --| Likewise for the form option.

’ Parameter Description:

-/
-/

" --|  field -> The name of the field on the RTM interface form
' -/
-/

.\ in which to store the data.
AR field_value -> The data to be stored in the field.
{ -]
AN --/ Notes:
O | _none
By : ,:' _-/""'Ot"."9"'.'.'09"'.""'."".'0".""...Q."".".OO...-
L begin
AR case Field Is
=t when Message_Field_A =>
—' - Form_Executor.Modify_Fieid (Form => Rtm_Message_Form,
S Field => *message-a”,
Value => Field_Value);
.- Form_Executor.Present_Form {Form => Rtm_Message_Form);
- when Message_Field_B =>
ey Form_Executor.Modify_Field (Form => Rtm_Message_Form,
Field => "message-b",
T Value => Field_Value),
Form_Executor.Present_Form (Form => Rtrm_Message_Form);
g when Rtm_Command =>
o null ;
o when Form =>
D) null ;
o end case ;
S exception
o when others =>
o null ;
o end Put_Rtm_Field;
: 9:, pragma page;
u’::-:
e
Ear
';"-
L ]
o
A
.',.
.r:::-
.r__.:
}:::-
s
. ‘
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procedure Clear_Rtm_Field (Field: in Rtm_Form_Fields := Form) is

/""'.'."I""."Q.""""'.""t'I'II".'tt.'"."'.t"".."'

--| Description:
--|  Blanks out the current value of a field on the RTM interface
--| form.

--| Parameter Description:
-] field -> The name of the field on the RTM interface form

-/ to blank.
-/

--| Notes:

--| none

/-"n'.t""""'to"'t.-."""t'nnvvn'"".ttott't.tw"notn'non-

Biank_Line: String(1..80) := (1..80 =>"");
begin
case Fieldls
when Message_Field_A =>
Form_Executor.Modify_Field (Form => Rtm_Message_Form,
Field => "message-a”,
Value => Blank_Line);
when Message_Field_B =>
Form_Executor.Modity_Field (Form => Rtm_Message_Form,
Field => "message-b”,
Value => Blank_Line);
when Rtm_Command =>
Form_Executor.Modify_Field (Form => Rtm_Prompt_Fom,
Field => "ntm_command",
Value => Blank_Line);
when Form =>
Clear_Rtm_Field (Message_Field_A);
Clear_Rtm_Field (Message_Field_B);
Clear_Rtm_Field (Rtm_Command);
end case ;
exception
when others =>
null ;
end Clear_Rtm_Field;

pragma page;
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procedure Set_Input_Mode (Next_Mode: in Input_Mode := Command_Mode) is

/".."'.'Q.".".’t"'.'."'Q"".""""..".'O'."""""".'

--| Description:
--|  Select the next input mode for the RTM interface form. This
--| interface allows the user to modify the package parameter which
--| toggles the interface between synchronous and asynchronous I/0.
-/
--| Parameter Description:
--| Next_mode -> Needed interface mode to the user.
=/
--| Notes:
--/  none
__/D't'.""'"".t'.'t.tt..".t.'."t."t'..'t.t".".".""'.'..'

begin

Current_Input_Mode := Next_Mode;
end Set_Input_Mode;

end Rim_Form;
pragma page;

24
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--/ Module Name:
--| Define_RTM_CLI/
-
--| Modufe Type:
--|  Package Specification
-/
--| Module Purpose:
--|  This package provides the interface to the command line
--| interpreter of the RTM.
--/ Module Description:
--|  The interface to the command line interpreter (CLi) is composed
| of three parts:
/ 1. An enumeration type which names all the current commands
/ available.
| 2. Aninstantiation of a generic parser package.
/ 3. A general-purpose subroutine to get arguments from
/ the user's command line.
| Basically, the CLI is set up to operate as follows:
/ 1. RTM main procedure:
-/ a. reads the user's command line
/
/
/
/
/
/
/
/

b. parses the line for syntactic correctness
using the rtm_cli defined below
2. Each routine that implements a command is
responsible for:
a. fetching all the arguments for the command
b. checking the arguments for sematic correctness.

The legal RTM commands and their arguments (defined in the
--| body) are:

-/ Check (page => <page name>);

-/ Edit();

"/ Quit ()l

-/ Read (name => <name>);

-/ Set (name => <name>, value => <values);

-/ Start (page => <page name>, update_rate => <rate in secs>);
-/  Stop (page => <page names),

--| Details about how the commands are used and what they do are
—-| discussed in the RTM User's Manual.

-/

--/ References:

-/ Design Documents:

-/ Real-Time Monitor Requirements

-/ Real-Time Monitor Design

-] User's Manual:
-] RTM User's Manual

-/

--| Testing and Validation:
-/ none

-/

--| Notes:
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--| The command update_active_pages is used internally by the
--| RTM and does not (and never should) have a definition in the
--/ body such that the user can invoke the command.

--| Moditication History:

--| 16Apr87 rlvs created
=/

Distribution and Copyright Notice:
TBD

"This work was sponsored by the Deparntment of Defense.
The views and conclusions contained in this document are
solely those of the author(s) and should not be interpreted as
representing official policies, either expressed or implied,
of Carnegie Mellon University, the U.S. Air Force,

--|  the Department of Defense, or the U.S. Government.”

/"-".'...o..'p'ottto'v"'ott"'pp'oo"."-oon.'.oo'.'ont"'pnn [ 2

pragma page;

-/
-/
-
-/
--| Disclaimer:
-/
-
-/
-
-/
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N with Standard_Interface;
i l -- Use the genenc package "command_line” to instantiate the parser for
AR -- the RTM command language.
SN package Define_Rtm_Cli is
-) , -- Define the commands recognized by the RTM.
. A -
NS type Rtm_Command_Representation Is
o (Check Edit,Quit,Read.Set . Start.Stop Update_Active _Pages);
" .\' . N
::::j:j -- Create the CLI to parse the commands defined above.
{
- package Rtm_Clils new Standard_Interface.Command_Line
L (Rtm_Command_Representation),
:'_-::‘ . -- Create the structure to hold the argument definitions for
D -- all the commands. Use the "define_argument” entry.
. -
- Rtm_Commands: Rtm_Cli.Process_Handle_Array:
L pragma page;
. --:‘-
-
-
1 ]
. -
N
N
SIS
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’
1 procedure Get_Argument (Command: In Rtm_Command_Representation;
e Argument_Name: In String;
Lo Argument_Value: In out String);
. --/ Description:
N -~/ Retneve an argument from a command line entered by the
‘ v -/ user. If the user defaults an argument. then the default
e --1 value is returned.
- ’ Parameter Description:
i -~ command -> The command which the user entered and is currently
‘ being processed.
- - argument_name -> The name of the argument that is needed
( n the command line.
--/ argument_value -> The value ertered by the user or the default
T -/ value for the argument.
:: - __l’ﬂ'..".'.'.0".'."'."'..".""'.'.""."D'."".'."'."O't'.
- procedure Ciear_Command_Line (Command: in Rtm_Command_Representation);
6“' __/'.'"..-.'"'00."-."".0"."'."'."9"'"'.-.'..t'..'.".'...
--| Description:
. --/  Used to reset the parser after a command had been parsed ancd
- :j --/ processed.
-/
o --| Parameter Description:
.' -~/ Command -> The name of the command which was just parsed and
) -/ needs to be reset.
. ... _‘/('...."'.'."...D"..'..I'."""'Q'..""'ll""..."'.'..'.".'
o end Define_Rtm_Cli;
o pragma page;
e
L) -
]
o
4 . '/
]
- 28 October 1987
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with Standard_Interface;
- -- Use the "set_too!" and "define_process” services.

- package Define_Rtm_Cli ls

— Instantiate the package needed to define the arguments to the commands.
D) -- Use the Define_Argument entry in package String_Arguments.

package Sa is new Standard_Interface String_Argument("string™);

‘ package Si renames Standard_lInteriace;

{ -

N -- Visible Procedures

' procedure Ge!_Argument (Command: in Rtm_Command_Representation;
- Argument_Name: In String;
- Argument_Value: In out String) is separate ;

procedure Clear_Command_Line (Command: in Rtm_Command_Representation)
. Is separate ;

pragma page;
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-/ Define_ntm_cli package body
-
--| Description:
--| What follows is the definition of all the commands and
their arguments. This is done in two steps:
1. Define a process for the command.

This process is repeated for every user command in the RTM.
The commands are defined in alphabetical order for ease
of maintenance.

/
/
-
--| 2 Define each of the arguments for the command.
/
/
/

-
__/."""'.'I"'.."'"""""'."'t""'-".tt""""t""""..
begin
-- Identify the tool being created to the parser package, this isn't
-- used anywhere, but is required by the parser package
Si.Set_Too!_ldentifier ("RTM");
-- Define the check command --
Si.Define_Process (Name => Rtm_Command_Representation’image(Check),
Help => "See RTM User's Manual”,
Proc => Rtm_Commands{Check));

Sa.Define_Argument(Proc¢ => Rtm_Commands(Check),
Name => "page”,
Default => *"
Help =>"See User's Manual®);

-- Define the edit command --
Si.Define_Process (Name => Rtm_Command_Representation’image(Edit),
Help => "See RTM User's Manua”,
Proc => Rtm_Commands(Edit));

-- Define the quit command --
Si.Define_Process (Name => Rtm_Command_Representation’image(Quit),
Heip => "See RTM User's Manual”,
Proc => Rtm_Commands(Quit));

-- Define the read command --
Si.Define_Process (Name => Rtm_Command_Representation’lmage(Read),
Help => "See RTM User's Manual®,
Proc => Rtm_Commands(Read));

Sa.Define_Argument(Proc => Rtm_Commands(Read),
Name => "name”,
Help => "See RTM User's Manual®);
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-- Define the set command --
Si.Define_Process {(Name => Rtm_Command_Representation’image(Set).
Help => "See RTM User's Manual”,
Proc => Rtm_Commands(Set));

Sa Define_Argument(Proc => Rtm_Commands(Set),
Name =>"name’,
Help =>"See RTM User's Manual™);

Sa.Define_Argument(Proc => Rtm_Commands(Set).
Name => "values”,
Help =>"See RTM User's Manual);

-- Define the start command --
Si.Define_Process (Name => Rtm_Command_Representation’image(Start),
Help => "See RTM User’s Manual”,
Proc => Rtm_Commands(Stan));

Sa.Define_Argument(Proc => Rtm_Commands(Start),
Name => "page’,
Default => *",
Help =>"See RTM User's Manual®);

Sa.Define_Argument(Proc => Rtm_Commands(Start),
Name => "update_rate",
Default => *2.0",
Help =>"See RTM User's Manual"});

-- Define the stop command --
Si.Define_Process (Name => Rtm_Command_Representation'iImage(Stop),
Help => "See RTM User's Manual®,
Proc => Rtm_Commands(Stop));

Sa.Define_Argument(Proc => Rtm_Commands(Stop),
Name => "page’,
Detfault => ™",
Help =>"See RTM User's Manual®);

end Define_Rtm_Cli;
pragma page;
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with String_Pkg;

.' u - Use "string_type" to create a dynamic length for interfacing to

- the RTM_CIi.

-- Use "length” and "value" to convert the dynamic strings back into
-- normal Ada strings; “length" returns the number of characters in
-- a dynamic string, and °value® returns the characters in the string
-- as a simple Ada string.

(A

- separate (Define_Rtm_Cli)

procedure Get_Argument (Command: in Rtm_Command_Representation;
Argument_Name: in String;
Argument_Vaiue: in out String) is

- - R 2 e 2 e T e D R L R D L e T L e e el P e T g

( --| Description:
- - -~/ Retrieve an argument from a command line entered by the
T --|  user. If the user defaults an argument, then the default
’ value is returned. The main reason for the existence of this
procedu-e is twofold:
1. To convert the dynamic strings used in the parser to
the regular strings used by Ada.
2. To blank out any stray characters which may be lingering
in the argument_value string.

v
Y

AOR

5y

5

command -> The command that the user entered and is currently
being processed.
argument_name -> The name of the argument that is needed
in the command line.
argument_value -> The value entered by the user or the default
value for the argument.

|
)
-/
-/
-/
y
A --| Parameter Description:
)
-/
-/
-/
|
-/

../ ;
--/ Notes: i
" --| none

/toto.nn-t' TIPS R T R e R e e T T DL R 2 2 L Y 2

package Sp renames String_Pkg;
Interface_String: Sp.String_Type;

Blanks: String(1..256) := (1..256 =>"");
- begin
Argument_Value := Blanks(Argument_Value'range );
Interface_String := Sa.Get_Argument(Proc => Rtm_Commands(Command),
Name => Argument_Name),
Argument_Value (1..Sp.Length(Intertace_String)) :=
Sp.Vaiue(interface_String);

FAE A A

¥

_" exception
S when others =>
e RAISE ;

end Get_Argument;
. pragma page;
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separate (Define_Rtm_Cli)
procedure Clear_Command_Line {(Command: in Rtm_Command_Representation) is

I N e I LTI T Ty

--| Description:
-/ Usedto reset the parser after a command had been parsed and
-/ processed.
=/
--|/ Parameter Description:
--/  Command -> The name of the command that was just parsed and
-/ needs to be reset
e R
begin
Si.Redefine_Process (Proc => Rtm_Commands(Command));
end Ciear_Command_Line;
pragma page;
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T --| Module Name:
\‘. --| Page_Processor
A, --/ Module Type:
N --|  Package Specification
L -/
\ { --| Module Purpose:
A L --| Processes the user commands which affect pages.
o -/
AN --/ Module Description:
\-:: --|  This package contains the interface to all the user commands
j\_s --| (dealing with pages) in the RTM User’'s Manual.
-/
{ - --/ References:
AT -/ Design Documents:
S -/ Real-Time Monitor Requirements
5 -/ Real-Time Monitor Design
D -/
U --|  User’'s Manual:
® -/ RTM User's Manual l
s -]
S --| Testing and Validation: |
.ot -/ none
e -/
U --| Notes: |
)] — ; none
R --| Modification History:
o --| 02Apr87 rivs Created
Sl -/
_— --| Distribution and Copyright Notice:
[ -/ TBD
-... ~ -—
SO --| Disclaimer:
e -/ "This work was sponsored by the Department of Defense.
Wl --|  The views and conclusions contained in this document are
N --|  solely those of the author(s) and should not be interpreted as
. --|  representing official policies, either expressed or implieqd,
DA --|  of Carnegie Melion University, the U.S. Air Force,

.

-/  the Department of Defense, or the U.S. Government.”
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package Page_Processor is

pragma page;
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procedure Check_Page;
--/"Dt"tt"'..'.'tt'"'t"""'.'..'..""'.l."""."""'..t't'
--|/ Description:
--| This command checks a page for consistency, i.e., it checks
--| a page’s variables against the vanable database to insure
--| that each one is accessible to the RTM.
-/
--| Parameter Description:
--/ none

/."0.""""" L e e e P e T L A e Y P 2 2

pragma page;
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procedure Start_Page;
["l..lt."'.t'...t.'...l0.".."..'-"'0"""'9"0""'0""""
-
--| Description:
--/ Allows the user to select a page for display or tustory
--| collection at a penodic update rate.
-/
--| Parameter Description:
--/ none

R A e e e T T L A P Ty T 2 2 )

pragma page.
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< procedure Stop_Page;

’ \ -_/t't'.."".'Q't"t'..""".'...Q"".""'..."""'""""""
AL --| Description:

S --| Allows the user to terminate use of a page.

N --| Parameter Description:

~ --/ none

‘:) -_/'."..'O'."'..."'t""."'."..'"'..'.""Q"""""""""'
s‘ ;\,
: o pragma page,
-

N
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procedure Update_Pages;
--| Description:
--| This entry isused by the monitor to update any pages that
--| are currently active. It is not a user command.
-/
--| Parameter Description:
--/ none

/."tt't.D".'.0'.'0"."D""'.."'...' ey e 2

end Page_Processor;
pragma page;
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--| Module Name:
--|  Page_Processor
-/
--|/ Module Type:
--|  Package Body
-
-/
--| Module Description:
--|  This package contains the interface to all the user commands
--/ (dealing with pages) in the RTM User's Manual. Due to the nature
--| of the parser used in the RTM, none of the command procedures
--| need arguments because parser software internally mantains alf
--| arguments for the last parsed line. This package aiso defines
--| Sstructures needed to process the pages (defined below).
-]
--| References:
Design Documents:

Real-Time Monitor Requirements

Real-Time Monitor Design

User's Manual:
RTM User's Manual

Testing and Validation:
none

Notes:
none

Modlfication History:
16Apr87 rivs created

Distribution and Copyright Notice:
78D

Disclaimer:
“This work was sponsored by the Department of Defense.
The views and conclusions contained in this document are
solely those of the author(s) and should not be interpreted as
representing official policies, either expressed orimplied,

--|  of Carnegie Mellon University, the U.S. Air Force,

--|  the Depanment of Defense, or the U.S. Government.®

,.."'.".t""'..".'O""""..".'."'.00"""'.""'."0'...'

pragma page;

-
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|
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)
-
-]
)
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|
|
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|
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-
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with Calendar. use Calendar,
- Use type “time”

with Dialogue_Manager,
- Use type "vanable_identifier”

with Form_Executor
- Use type torm_ptr”

with Form_Manager
- Use types “fielo_mode”. "heic_access™ and "feld_length”

with Lists,

-- Use generc package "Iists”
-- Use type “list”

-- Use service “create”

with Text_lo,
- Use generic package “fixed_ic”

with Define_Rtm_Cli. use Define_Rim_Cir,

package Page_Processor is

-- Instantiate fixed_io for use in converting strings to type duration

package Duration_!o Is new Text_lo.Fixed_!o{Duration);

-- A page is composed of page information anc vanables (aka form

-- field names). Processing a page once it has been

-- activated for display requires that the RTM know the name of

-- each vanable on the page. The information needed about each

-- vanable on a page is:

-- vanable_name -> The name of the vanable, which corresponds
-- to the name of a field on the form representation

-~ of the page where the data are to be displayed.

- vid-> A pointerinto the vanaple database, where all the known
- data on the varniable are kept.

-- display_length -> The size of the output field (on the form) for
- this var...ble.

subtype Variable_Name_Representation Is String(1..80);

type Page_Field_Representation Is record
Variable_Name: Variable_Name_Representation;
Vid: Dialogue_Manager.Variable_identifier;
Display_Length: Iinteger;

end record ;

-- A page is composed of miscellaneous page data:

- the_page -> A pointertothe form representation of
- the page. This is used by the form_executor

-- System when upaoating and displaying the page.
-~ page_name -> The user's name for the page.
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-~ next_update_tme -> The time when the page is to be refreshed
-- on the output device.

-- refresh_rate  -> The rate at which the page is to be refreshed.

-- After the page data comes the oata about each of the vanables on the
-- page (documented above). Since the number of vanables on a page is
-- vanable. a hnked Iist is used to tie them all together for each

-- page:

--  page_fieids -> The linked list of all the legal variables on the

- page.

package Fieid_Lists is new Lists (Page_Field Representation),
subtype Page_Name_Representation is String(1..80);
type Page_Representation is record
The_Page: Form_Executor.Form_Ptr;
Page_Name: Page_Name_Representation;
Next_Update_Time: Calendar.Time;
Refresh_Rate  Duration;
Page_Fields: Fieid_Lists.List .= Field_Lists.Create;
end record ;
-- For each active page. there is one page_representation record. All the
-- active pages are kept in an array and added and deleted according to
-- page counts shown below.
Maximum_Number_O*_Active_Pages: constant Integer .= 2;
Current_Number_O*_Active_Pages: Integer := 0;
Active_Page: array (1..Maximum_Number_Of_Active_Pages) of Page_Representation;

pragma page;
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-- Internal procedures

procedure Get_Fields (Field_Pointer: in Form_Manager.Field_Access;

The_Vanable_Name: in out Variable_Name_Representation:

The_Mode: In out Form_Manager.Field_Mode;
The_Length: in out Form_Manager.Field_Length) is
separate ;

function Setup_Page (The_Page: in Stning:
Collection_Rate in Duration)
return Integer is separate :

-- Visible procedures

procedure Check_Page is separate ;
procedure Update_Pages is separate ;
procedure Start_Page ls separate
procedure Stop_Page is separate ;

end Page_Processor;
pragma page;
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with Variable_Database;

-- Use the type "the_variable".

-- Use the service Yind".

with Rtm_Form; use Rtm_Form,

-- Use the service "put_rtm_field".

with Form_Manager; use Form_Manager,;

-- Use the types “form_access”, *field_access”, “field_length”

-- and *field_mode".

-- Use the exception “field_not_found".

-- Use the services "Get_first_field", "Get_next_field” and "modify_field".

with Form_Executor;

-- Use the services “access_form™ and "modify_field".
-- Use the exception “form_access_error”.

with Dialogue_Manager;

-- Use the type “vanable_identifier".

-- Use the exception “variable_not_found".

-- Use the service "get_identifier".

separate (Page_Processor)
procedure Check_Page Is

(22222 T2 T2 a2 2 22T T2 Rt 2 a2 2 2 2 a2 2 222 T2 2R 22 22 2 2 P e

--| Description:

- o

Y --|  that each one is accessible to the RTM.
e )
Lo --| The functioning of this module is very similar to Setup_page.
e --/ The main difference is that this module doesn't build the
SR --| actual list of variables; it simply checks the field_mode
--| and existence of each variable, giving the user error messages
i --| where appropriate.
N -/
oy —| Parameter Description:
AN --| none
|
Y --/ Notes:
S —| 1. All the arguments are obtained from the parser when needed.
T - /
o -~ 2. The exception form_manager.field_not_found is raised
-/ by the form_manager when the end of the form is reached.
--|  This kicks the module out of the loop which builds the variable
-/ list for the page and is the normal exit point for the
! ~._,'_ -/ module.
':f:; -| 3. The exception form_executor.form_access_error is raised
{.:'; ~|  when the form_manager cannot access the user-requested
AR -/ page. Itis propagated out to the caller to indicate
ol |  abad page.
., N -_/OO."'.'...’.O"'...'."."0.'.."0""0'.' CORPP PSRN ORNPOPROPRTRS
LY
¥ -‘.‘nl
SR
§ ":\
) '\.::':
‘. ": 44 October 1987

This command checks a page for consistency, i.e., it checks
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package Cii renames Define_Rtm_Cli;

The_Variable_Name: Variable_Name_Representation;
The_Working_Page: Page_Name_Representation;

‘A A_Variable: Variable_Database.The_Variable;

s The_Page: Form_Manager.Form_Access;
Error_Count: Integer := 0;

77 <
f 3
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-- declarations needed to access the data in the form_manager
Field_Pointer: Form_Manager.Field_Access;

The_Length: Form_Manager.Field_Length = 1;
.. The_Mode: Form_Manager.Field_Mode := Constant_Text;

Py
»

OO0
SR A
Saf et

v
e

begin
Cli.Get_Argument (Command => Cli.Check,
Argument_Name => "page”,
Argument_Value => The_Working_Page);

N A

v
1“!
'
P

S . The_Page := Form_Executor.Access_Form (Pathname => The_Working_Page);

p e = -- Now we loop through all the fields defined for the page, obtaining

- - -- the variable name and format length from the form_manager, and
IR - the variable_identifier from the variable_database,

-- as if we were building the page definition.

Field_Pointer := Form_Manager.Get_First_Field(The_Page);

: loop
ﬂ begin

Get_Fieids (Field_Pointer, The_Variable_Name,
The_Mode, The_Length);
case The_Mode is
’ when Constant_Text =>

null ;
when input_Output =>

-~ Put_Rtm_Field (Message_Fieid_A,

PR

4

OO

tu i1
.~

o

T “illegal mode for variable: " &
s The_Variable_Name);
SR Error_Count := Error_Count + 1;
PV when Output_Only =>
'.' : A_Variable := Variable_Database.Find
R < (Name => The_Variable_Name);
A end case ;
R exception
k- when Variable_Database.Variable_Not_Found =>
ST Put_Rtm_Field (Message_Field_A,
R *Variable not_found: * & The_Variable_Name);
,"_ Error_Count := Error_Count + 1;
AT when others => --d
A Put_Rtm_Field (Message_Field_B,"exception raised in check...”);
i~ end .
NN Field_Pointer := Form_Manager.Get_Next_Field(Field_Pointer);
LR end loop ;
0. exception
| .',-j‘-_f when Form_Manager. Field_Not_Found =>
OSE Put_Rtm_Field (Message_Fieid_B,*Check completed with * &
LA
e
2
+ Wl A
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Integerimage(Error_Count) & 4
" errors®); q*
when Form_Executor. Form_Access_Error =>
Put_Rtm_Field (Message_Field_A. "Error in accessing page: " &
The_Working_Page); X

A &

end Check_Page; .
pragma page;
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with Rtm_Form, use Rtm_Form:.

- Use the service "put_ntm_field".

separate (Page_Processor)

procedure Start_Page s

--| Description:
--| Allows the user to select a page for display or history

--/ collection at a penodic update rate. The processing is:

-/ 1. Get the command arguments.

! 2. Set up the page definition.

--! 3 Set up the input mode.

-

--| Parameter Description:

--/ none

-/
--/ Notes:

--1 1. All command arguments are obtained from the parser as needec
/ 2. The exceptions forrm_executor.invalid_form and

--|  form_executor.torm_access_error are raised by Setup_page.
--!andindicate that a bad page was specified by the user.

L e e L L T Py T T s
!

package Clirenames Define_Rtm_Cli;

End_Of_Value: integer:

Collection_Rate: Duration;

Field_Position: Field_Lists.Listiter,
The_Page_Fields: Page_Field_.iepresentation;
Update_Rate: String (1..80);

Page_Name: Page_Name_Representation;
Cumrent_T'me: Calendar.Time := Calendar.Ciocx;
Page_Number: Integer;

begin
case Current_Number_Of_Active_Pages Is

K we're at the active page limit, issue an error message.

when Maximum_Number_Of_Active_Pages =>
Put_Rtm_Field (Message_Field_A,
"Maximum number of active pages already in use”),
Put_Rtm_Field (Message_Field_B,
"a Stop command must be issued first");

-~ I we have more active pages available yet, then let the user start
-- another one.

when others =>

'-.
’l
"-

et

Get the Start command arguments entered by the user and build internal
-- page definition.

l\ l: l" .
.

NP

Cli.Get_Argument (Command => Cli.Stan,

NN
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Argument_Name => "page”,

Argument_Value => Page_Name);
Cli.Get_Argument (Command => Cli.Stan,

Argument_Name => "update_rate”,

Argument_Value => Update_Rate),
Duration_lo.Get (From => Update_Rate,

item => Collection_Rate,

Last => End_Of_Value);

collecton_rate := duration(integer'value(update_rate)),

Page_Number = Setup_Page (Page_Name, Collection_Rate}:

Active_Page(Page_Number).Refresh_Rate := Coliection_Rate:

Active_Page(Page_Number).Next_Update_Time =
Current_Time;

-- Since we're starting a page. put the user input mode into
-- SCREEN_MODE, which allows the screen to be upgated asynchronousiy
-- fromuserinput.

Rtm_Form.Se!_Input_Mode (Rtm_Form Screen_Mode):
end case :
exception
when Text_lo.Data_Error=>
Put_Rtm_Field (Message_Field_A
"Bad update_rate, reenter in x.xx format”;
when Form_Executor.invalid_Form
Form_Executor.Form_Access_Error =
null ;
end Start_Page;
pragma page;
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- with Case_Insensitive_String_Comparison,
n -- Use the service "equal”.

“ gt

with Terminal_Interface;
-- Use the service "clear_screen”.
with Rim_Form, use Rtm_Form;
' -- Use the service "put_ntm_field".
separate (Page_Processor)
procedure Stop_Page is
__/."..."."t""9"."".."".""'.".'-""'..'t.'.""'.'tnt'
--| Description:
-/ Allows the user to terminate use of a page. The processing
-/ is:
-/ 1. Search the array of active pages for the user-specified
-~/ page.
) 2. If it's not found, then issue an error message.
3. Otherwise,
a. loop thru all the variables on the page
b. deactivate each one (i.e., remove them from
the list of variables on which data is collected).
¢. destroy the page definition.

Parameter Description:
none

1. All command arguments are obtained from the parser as needed.

2. Page_mismatch error renames constraint error; this is used
when searching the active page array for the page to stop.
The constraint_error is raised when the loop exceeds the
dimension of the array, which says that no active page
matches the page which the user wishes to stop, i.e.,

a “page_mismatch".

L2 e e L e e I T T R T T 2 g e X ad e sl g d el d s

-/

-/

-/

-

-/

-/

-

- -/

' -/
n --{ Notes:

-/

-

-/

-/

-

-

-/

-/

-/

package Cisc renames Case_Insensitive_String_Comparison;

package Cli renames Define_Rtm_Cli;

&N Field_Position: Field_Lists.Listiter;
;; .o Page_To_Stop: Page_Name_Representation;
b o The_Page_Fields: Page_Field_Representation;
o Page_Number: Integer := 1,
. Usage: Dialogue_Manager.io_Usage := Dialogue_Manager.Read;
&:j. ‘- Page_Mismatch: exception renames Constraint_Error;
;::23: begin
. case Current_Number_Of_Active_Pages Is
Lo h‘. b

When there are no pages active, then there’s nothing to do but
inform the user.

]
’
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1 when 0 =>
Put_Rtm_Field (Message_Field_A,"no active pages to stop”).
when others =>

5
P
a

!

Get the name of the page to stop, and compare it against the current
active pages; if there's no match, issue an error message (a constraint
error is raised when we reach the end of the array), which we have
conveniently renamed as a page _mismatch exception.
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) Cli.Get_Argument (Command => Cli.Stop,

o Argument_Name => "page”,

b Argument_Value => Page_To_Stop);

( while not Cisc.Equal(Active_Page(Page_Number).Page_Name Page_To_Stop)
loop

Page_Number := Page_Number + 1;

end loop ;

If everything is correct, then we iterate through the active variables
-- for the current page, deactivating them in the process.

o
)‘l(lll
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Field_Position := Field_Lists.Makelistiter(
Active_Page(Page_Number).Page_Fieids);

while Field_Lists.More(Field_Position) loop

: Field_Lists.Next(Field_Position,The_Page_Fields);

o Dialogue_Manager.Deactivate (The_Page_Fields.Vid, Usage),

- end loop ;

SR When all the variables are deactived, we destroy the active page data,
since we just deactivated.

. Active_Page(Page_Number).Page_Name (1..10) = y
Field_Lists.Destroy(Active_Page(Page_Number). Page Fuelds)
e Form_Executor.Release_Form
N (Form => Active_Page(Page_Number) The_Page):
o Terminal_Intertace.Ciear_Screen;
N -
. -- Move the reset of active pages Intc the space jus! vacated by the
) -- deletion from the active page list
- 'f. -
= -

- for New_Page_Number in Page_Number Current Numbe- O Actve Pages *
,. loop

‘\-f:'_' Active_Page(New_Page_ Number: = Active Page/New Fage Number.!
e end loop ;
Py Current_Number_O‘_Active_Pages = Current Number 7 Azt.e Pager
L/ i Current_Number_O!_Active Pages = G then
- Rtm_Form Set_Input_Mode (Rtm Form Command Moage
- end It ;
e end case ;
b exception
," -- Handle the error that occurs when the yser Ines o sINf A Dage »°
. -- isn't active at the moment
o -
o
i
(A "'-
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when Page_Mismatch =>
Put_Rtm_Field (Message_Field_A,
*Page not cumrently active: " & Page_To_Stop);
when others =>
null ;

end Stop_Page;
pragma page;
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separate (Page_Processor)

AL

1] procedure Update_Pages is
‘q _/""..Q'D".'..""t."t".t""..'t't"tt"'.'."'.':'9"..'."'
--/ Description:
o --j  This entry is used by the monitor to update any pages |
<L --|  which are currently active. The basic functioning is |
Wi --| straightforward:
. --/ 1. Loop thru all the currently active pages:
'\ --/ a. if the current time is greater than the next
o -/ scheduled update time for the variable,
' -/ - loop through all the variables on the page
it -/ - place the current value of each into
-~/ its field on the page
b~ -/ b. end variable loop
{ -/ c. display the page to the user
-/ 2. End active page loop.
- -/
.- --| Parameter Description:
- --| none
= -/
Y --/ Notes:
g --/  The collection of data is proceeding in paraliel with the
N _' --| page update operations performed by this module.
- :- __/t".""..'.'.'."""""."""'.'...'0."'.'..."'..'09".'."
= package Cli renames Define_Rtm_Cli;
Field_Position: Field_Lists.Listiter;
The_Page_Fields: Page_Field_Representation;
- The_Value: Dialogue_Manager.Value_String;
1 Update_Rate: String (1..80);
Page_Number: Integer := 1;
Current_Time: Calendar.Time;
o begin
S case Current_Number_Of_Active_Pages Is
- when 0 =>
o null ;
A when others =>
) while Page_Number <= Current_Number_Of_Active_Pages loop
jif.f -- Determine if it's time to update this page on the display.
o Current_Time := Calendar.Ciock;
e It Current_Time >= Active_Page(Page_Number).Next_Update_Time then
: : - I the time is right, then we create a list iterator,
N -
F-v Field_Position := Field_Lists.Makelistiter(
p-.<. Active_Page(Page_Number).Page_Fields);
! \I‘T -
o -- and iterate over all the variables on the current active page,
L 2 - extracting the value from the dialogue_manager and updating
; _-:: -- the values in the page'’s internal form representaiton.
oy -
o
: 52 October 1987
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while Field_Lists. More!{Field_Position) loop

Field_Lists.Next(Field_Position, The_Page_Fields);

The_Value := Dialogue_Manager.Get_Vaiue (
The_Page_Fields.Vid,
The_Page_Fields.Display_Length);

Form_Executor.Modify _Field (

Form => Active_Page(Page_Number). The_Page.
Field => The_Page_Fields.Variable_Name,
Value => The_Value(1..The_Page_Fields.Display_Length)),
end loop ;
Form_Executor.Present_Form (Active_Page(Page_Number). The_Page),
Active_Page(Page_Number).Next_Update_Time := Current_Time +
Active_Page(Page_Number).Refresn_Rate;
end if;
Page_Number := Page_Number + 1;
end loop ;
end case ;
exception
when others =>
null ;
end Update_Pages;
pragma page;
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with Form_Manager; use Form_Manager,

-- Use the types "field_name", *field_mode", "field_length",

-~ ield_name’, "field_position®, "field_renditions”, "char_type",
-- field_value”.

-- Use the service “get_field_info".

separate (Page_Processor)
procedure Get_Fields (Field_Pointer: in Form_Manager.Field_Access,

The_Variable_Name: in out Vanable_Name_Representation.

The_Mode: in out Form_Manager.Field_Mode;
The_Length: in out Form_Manager.Field_Length) is
--| Description:
--| This routine allows the caller to get only the relevant data
--| from the form_manager’s definition of a page, since
not all the data which the form_manager provides are used.
It also does conversion/cleanup work on the data.

The basic operation of this module is:
1. Use the forms management subsystem to get all the data
about the desired field.
2. Blank out any garbage in the vanable name.
3. Return the data to the caller.

'
i
e e e e e e e e M M Mo Sy T T T e S, e, s m—n

Parameter Description:
field_pointer -> The pointer to fieid about which the
information is needec. It is the job
of the caller to determine which field
is of interest.
the _vanable_name -> The variable name found in the field
(to the form_manager, it is the name of the
field, to the RTM, i1 1s the variable name).
the_mode -> The VO mode of the variable:
INPUT_OUTPUT or OUTPUT_ONLY
the_length -> The number of characters allowed on the form
for displaying the data of the vanable.

'
i

--/ Notes:
--| none

/".0- X T2 T PP AL A 2L P e R T A R AR L P P L R A R R T L T Y

Blanks: Variable_Name_Representation := (others => "’);

-- Declarations needed to access the data in the form_manager.
The_Fieid_Name: Form_Manager.Field_Name;
The_Location: Form_Manager.Field_Position;
The_Rendition: Form_Manager.Fieid_Renditions;
The_Limits: Form_Manager.Char_Type;

The_lInitial_Value: Form_Manager.Fieid_Value;
The_Current_Value: Form_Manager Field_Value;

begin

-- Get all the information for the next field on the page from the

‘...N.‘ PO P R I
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-- form manager.

Form_Manager.Get_Field_Info {
Field => Fieid_Pointer,
Name => The_Field_Name,
Position => The_Location,
Length => The_Length,
Rendition => The_Rendition,
Char_Limits => The_Limits,
Init_Value => The_initial_Vaiue,
Value => The_Current_Value,
Mode => The_Mode),

-- Clean up the variable name so that there's no garbage varnable name
-- we retum to the caller.

The_Variable_Name := Blanks;

The_Variable_Name(1..The_Field_Name’'La t) .= The_Field_Name:;

end Get_Fields;
pragma page;

October 1987




with Variable_Database,

-- Use the type “the_variable”.

-- Use the exception "variable_not_found".
-- Use the service "ind".

with Rtm_Form; use Rtm_form,

-- Use the service ‘put_rtm_field".

with Form_Manager; use Form_Manager

-- Use the types “form_access”, "held_access”, “field_length”
-- and “field_mode".

-- Use the exception “held_not_found”

- Use the services "Get_first_field”, "Ge!_next_field" and "modify_field".

with Form_Executor;

-- Use the services "access_form® anc "modify_field".
-- Use the exception “form_access_error”.

with Dialogue_Manager:

-- Use the type "vanable_identifier” anc “ic_usage".
-- Use the exception “vanable_not_founc”.

-- Use the service "activate”.

separate (Page_Processor)
function Setup_Page (The_Page: in String.

Coliection_Rate: in Duration! return Integer is
--| Description:
--, This module takes a page name anc uses services from the
--, form_manager to build the internal representation of a page.

--! The processing performed by this moaule is:

1. Check to see that the page exits. and if nox,

-/ issue an error to the user and exception out.

2. When the page exists, the mooule loops through
all the fieids on the form, building the list
of page vanables from the INPUT_OUTPUT and
OUTPUT_ONLY fieids and activating the variables

for gata collection.

{

/

/
-
/
| Parameter Description:

the_page -> The user's name for the page to be invoked.

return -> The index into the active page array where the

page definition has been built.

Notes:

!
/
/
/
/
/
| 1. The excaption form_manager.field_not_found is raised

| by the form_manager when the end of the form is reached.
[

/

/

/

/

/

list for the page, and is the normal exit point for the
module.
2. The exception form_executor.form_access_error is raised
when the forms management subsystem cannot access the
- user-requested page. It is propagated out to the caller
--|  toindicate a bad page.

This kicks the module out of loop which builds the variable

LN
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package Cli renames Define_ Rtm_Cli;

Current_Time: Calendar.Time ;= Calendar.Ciock;
Page_Number: Integer;

A_Variable: Variable_Database.The_Variable;
Active_Variable: Dialogue_Manager.Variable_identifier;
Temporary_Form: Form_Manager.Form_Access;
The_Variable_Name: Variable_Name_Representation;

-- Declarations needed to access the data in the form_manager:

Field_Pointer: Form_Manager.Field_Access;
The_Length: Form_Manager.Field_Length := 1;
The_Mode: Form_Manager.Field_Mode := Constant_Text;

begin

Set up an active page definition for the page selected by the user.
1. Load the form defintion for the page selected by the user.
2. Increment the count of the number of active pages.

3. Store the pointer to the form definition and the name of the page.

Temporary_Form := Form_Executor.Access_Form (Pathname => The_Page);
Curmrent_Number_Of_Active_Pages := Current_Number_Of_Active_Pages + 1;

Page_Number := Current_Number_Of_Active_Pages;
Active_Page(Page_Number).The_Page := Temporary_Form;
Active_Page(Page_Number).Page_Name := The_Page;

Once all the form level items are set up,

we loop through all the fields defined for the formv/page, obtaining
the variable name and format length from the form_manager, and
the variable_identifier from the variable_adatabase; using this, we
activate the vanable for data collection and build the page field
adefinition by creating a list of

(vaniable_name, vanable_identifier, format length) records.

Field_Pointer := Form_Manager.Get_First_Field
{(Active_Page(Page_Number).The_Page);
loop
begin .
Get_Fields (Field_Pointer, The_Variable_Name,
The_Mode, The_Length);
case The_Models

Constant_text fields are trim items on the form and
not of interest to the RTM.

when Constant_Text =>
null ;

Input_output fields contain vanables of interest, but were
entered inappropriately by the user, so we change the mode and

57
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--  use the fields appropriately.
when input_Output =
Form_Manager.Modity_Field_Mode (Field => Field_Pointer,
Mode => Qutput_Only);
A_Variable := Variable_Database.Find
{(Name => The_Variable_Name}),
Active_Variable := Dialogue_Manager.Activate
(The_Variable_Name,
Collection_Rate,
Current_Time,
Dialogue_Manager.Read);
Field_Lists.Attach (Active_Page(Page_Number).Page_Fields.
(Variable_Name => The_Variabie_Name,
Vid => Active_Variable,
Display_Length => The_Length));

--  These fields also contain variables of interest to the user,
- but are a little simpler, since they are already in the
--  proper mode.
when Output_Only =>
A_Variable := Variable_Database.Find
(Name => The_Variable_Name);
Active_Variable := Dialogue_Manager.Activate
(The_Variable_Name,
Collection_Rate,
Current_Time,
Dialogue_Manager.Read);
Field_Lists.Attach (Active_Page(Page_Number).Page_Fields,
{Variable_Name => The_Variable_Name,
Vid => Active_Variable,
Display_Length => The_Length));
end case
excepticn
when Variable_Database.Variable_Not Found |
Dialogue_Manager.Variable_Not_Found =>
Form_Executor.Modify_Field
{Form => Active_Page(Page_Number).The_Page,
Fieid => The_Variable_Name,

1 Value => "emor.....ccoeeeiiniiiinnccen %
e Put_Rtm_Field (Message_Field_A, "Variable not found: " &
Re The_Variable_Name);
L when others => --debug
o Put_Rtm_Field (Message_Field_B,"exception raised in setup...”);
- end ;
?" Field_Pointer .= Form_Manager.Get_Next_Field(Field_Pointer);
ol end loop ;
L . exception
b -
po -~ When the form_manager runs out of fields, the end of the form is reached,
o -- this is the normal exit point for the module.
®. -
S when Form_Manager Field_Not_Found =>
e RETURN Page_Number,
e
P
2.
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when Form_Executor.Form_Access_Error =>
| ' Put_Rtm_Field (Message_Field_A,
"Error in accessing page: " & The_Page);
! RAISE ;
R end Setup_Page;
pragma page,
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/ Module Name:
--/  Parameter_Manager

f

--/ Module Type:
-/ Package Specification
-]
--{ Module Purpose:
--| Manages the reading and writing of single Ada variables
--| independently of displaying pages.
- /‘ ..............
--| Module Description:
--/  This package manages the reading and writing of single Ada
--/ variables without interfering with active display pages.
-/
--/ References:
--/ Design Documents:
- Real-Time Monitor Requirements
Real-Time Monitor Design

/
wal
/
-/
--| User's Manual:
-t RTM User's Manual

Testing and Validation:
none

-/ Notes:
none

/
-/
-/

/

j
-

--/ Modlfication History:
--] 0BApr87 rivs Created

-]

._/ ..... —
--| Distribution and Copyright Notice:

-/ TBD

-| Disclalmer:
| "This work was sponsored by the Department of Defense.
--|  The views and conclusions contained in this document are
| solely those of the author(s) and should not be interpreted as
|  representing official policies, either expressed orimplied,
| of Camegie Melion University, the U.S. Air Force,
--/  the Department of Defense, or the U.S. Government.”

/0'000.000'-'oo'o"'tt't't'o"o-.o..'."'t-."'.'.'t"t'oo"ttt"'

pragma page;
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- package Parameter_Manager is

n procedure Read;
/'."'"""Q""""'t"."'.'."I"""t"."'tn-"'-v."tttﬂttt
~| Description:
| Extracts the value of a variable from apphcation memory.
-/
--| Parameter Description:
. --| none

/f""""'"""""9"""'."'.""'t"v'."'.v.tt.'-.r't"""

pragma page;
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procedure Set

--{ Description:
--/ Deposits the user-supphed value into application memory.

/

-

--} Parameter Description:
-/ none

R R s T e e T e T e 2]

end Parameter_Manager;
pragma page’

.
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--/ Module Name:

--|  Parameter_manager,

-/

--| Module Type:
Package Body

This package implements two commands:

Read (name => <variable>);
Set (name => <varnable>, value => < >);
--| The package does very little except group the single variable
--| operations together.
-/
--/ References:
Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

/
;
--| Module Description:
/
/
/
/

User’'s Manual:
RTM User's Manual

Testing and Validation:
none

-/ Notes:
none

-l
/
/
/
/
=l
-/
=/
/
/
/
/
/

--|/ Modilfication History:
--| 30Apr87 rivs created

-/
—[ Distribution and Copyright Notice:
-/ TBD

--| Disclalmer:

| “This work was sponsored by the Deparntment of Defense.

|  The views and conclusions contained in this document are
--|  solely those of the author(s) and should not be interpreted as
|  representing official policies, either expressed orimplied,

|  of Carnegie Mellon University, the U.S. Air Force,

-~/  the Department of Defense, or the U.S. Government.”

- /"oo'ooootott'ntt"'t"tt"'o'D"".p'nt't""p"v-t't'."o.'-"t

pragma page;
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e package Parameter_Manager Is

! -

NN -- Internal procedures

o -

e tunction Left_Justity (Dispiay_Vaiue in String:
e return String is separate .

\ -- Visible procedures

RS - b

SN procedure Readis separate
= procedure Setls separate .

o end Parameter_Manager.
' pragma page,
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with Diaiogue Manager.

Use the types "vanable_igentifier” and "value_string”.
- Use the services “activate”, "get_value”. “ge!_identifier” and
- “geactivate”

with Define Rtrn_Cii,
- Use the service ‘get_argument”

with Rtm_Form use Rim_Fom,
- Use the service “put_ntm_field”

with Calendar. use Calendar.
Use the type "time”.
- Use the service “clock”.

separate (Parameter_Manager)

procedure Readis

--| Description:

--/ Extracts the value of a vanable from application memory.
--. The processing involved 1s straightforward.

1. Get the vanabie to be read from the user's
command ine.

-/ 2. It the vanable is not in the database, then

--f issue an error message and get out.

3. Otherwise,

-/ a. activate the vanable for input,

-/ b. read the value ,

-/ C. display the value to the user,

-/ C. and deactivate the vanable (since were finished with it).
- /

-/

-/

Parameter Description:
! none
-/
--/ Notes:
--{ none

/v'ooo'-'o--'.--oo'---.coo'ot'-'-no-co-oco-v-c--.o.v---ono-...o-.o

package Cii renames Define_Rtm Ci,

The_Variable: Diaiogue_Manager Variabie_Iidentifier,
The_Value: Dialogue_Manager Value_String:
Vanabie_Name String (1..80).
Current_Time: Calendar. Time = Clock,

begin

-- Get the vanable name and venty that it's kegal

Cli.Get_Argument (Command => Ch Read,
Argument_Name => "name”,
Argument_Value => Vanable_Name),

- Activate the vanable, extract the data, and display it 1o the user

65 October 1987
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The_Variable := Dialogue_Manager.Activate
{(Name => Variable_Name,
Usage => Dialogue_Manager.Read,
Starting_Time => Current_Time,
Rate => 0.0);
The_Value := Left_Justify(Dialogue_Manager.Get_Value (Vid=>The Variable));
Put_Rtm_Field (Field => Message_Field_A,
Field_Value => "Variable : * & Variable_Name);
Put_Rtm_Field (Field => Message_Field_B,
Field_Value => "has the value: " & The_Value);
Dialogue_Manager.Deactivate (Vid => The_Variable,

Usage => Dialogue_Manager.Read);
exception
when Dialogue_Manager.Vanable_Not_Found =>
4d

Put_Rtm_Fieid (Field => Message_Field_A,
Field_Value => "Variable not Found: " & Variable_Name);
when others =>
Put_Rtm_Field (Field => Message_Field_A,
Field_Value => "Unhandied exception in param_man");
end Read;
pragma page;
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Lo with Dialogue_Manager;
) i -- Use the types "variable_identifier” and "value_string".
A -- Use the services "activate”, "get_value”, “get_identifier” and
L -- "deactivate”.
;e with Define_Rtm_Cli;
b X
-- Use the service "get_argument”.
o (. with Rtm_Form; use Rtm_Form;
SN -- Use the service “put_ntm_field".
A -
ORI with Calendar; use Calendar;
e s -- Use the type "time".
== -- Use the service "clock”.
- . -
P
A separate (Parameter_Manager)
[ procedure Setis
’ :‘l'_:‘ . K -_/"."""."'."'.'."""""""'.'.'.""l"'."""'""."'.
Kn o --| Description:
'Yy - --| Deposits the user-supplied value intc application memory.
b --| The processing ivolved is straightforward:
o -/ 1. Get the variable and value to write from the user's
RS -/ command line.
. :‘_~. -/ 2. If the variable is not in the database, then
B -/ issue an error message and get out.
'.‘ h -/ 3. Otherwise,
- - a. activate the variable for output,
-/ b. display the status to the user,
¥ - -/ ¢. and deactivate the variable (since we're finished with it).
'R -/
--| Parameter Description:
r --| none
~/
b L --/ Notes:
k- --/ none
/::J __/'.'.'."""D.'."' - PR - .
o package Cii renames Define_Rtm_Cli:
)
rE L The_Variable: Dialogue_Manager.Variabie_ldentifier;
P The_New_Value: Dialogue_Manager.Value_String;
[ The_Value: Dialogue_Manager.Value_String;
b Variable_Name: String (1..80);
(< - Cumrent_Time: Calendar.Time := Clock;
' ’Y begin
o — Get the variable_name and value entered by the user and
.:-_:.j- . - verify that the variable is available for i/o.
ol Cli.Get_Argument (Command => Cli.Set,
LA Argument_Name => "name”,
8 Argument_Value => Variable_Name);
- Cli.Get_Argument (Command => Cli.Set,
AR Argument_Name => “values®,
5
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Argument_Value => The_New_Vaiue);

-- Depc:it the data into application memory and display the status.
-- The Activate procedure call must precede the Set_Value procedure call,
-- since Set_Value requires a vanabie_identifier to function properly.

The_Vanable := Dialogue_Manager.Activate
(Name => Variable_Name,
Usage => Dialogue_Manager.Write,
Starting_Time => Current_Time,
Rate => 0.0);
Dialogue_Manager.Set_Value (Vid => The_Varable,
Value => The_New_Value);
The_Value := Left_Justify(Dialogue_Manager.Get_Value {Vid=>The_Variable));
Put_Rtm_Field (Field => Message_Field_A,
Field_Value => "Variabie : " & Variable_Name);
Put_Rtm_Fieid (Field => Message_Field_B,
Field_Valiue => "now has the value: * & The_Value);
Diaiogue_Manager.Deactivate {Vid => The_Variable,
Usage => Dialogue_Manager.Write);
exception
when Dialogue_Manager.Variable_Not_Found =>
Put_Rtm_Field (Field => Message_Field_A,
Field_Value => "Variable not Found: " & Variable Name);
when Dialogue_Manager.lllegal_Value =>
Put_Rim_Field (Field => Message_Field_A,
Field_Value => "lliegal value: * & The_New_Value);
Dialogue_Manager.Deactivate (Vid => The_Variabie,
Usage => Dialogue_Manager.Write);
when others =»>
Put_Rtm_Field (Field => Message_Field_A,
Field_Value => "Unhandied exception in param_man");
end Set;
pragma page;
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separate (Parameter_Manager:
tunction Left_Justity (Display_Value: in String!
return String is

R T R R T T A R T T T )

--{ Description:
-/ This function takes a stnng as input and strips off leading
--/ blanks.

-/

--| Parameter Description:

--/  display_value -> String to process.
../
!
!

return -> left-justified string
--| Notes:
-/ none

/'p"-.no..'oo"oo'n"--oo.'.-.otn'o-ot'ttcoot'.".-o.-n'-ot--'.o-

String_Length: integer := Display_Value'Length;
Starting_Chraracter: integer := String_Lengtn.
New_String: String(Display_Value'range ) .= (others => "'},
begin
it Disptay_Value(1) /="' then
RETURN Display_Value,
else
while Display_Value(Starting_Character) /= ' " loop
Starting_Character .= Starting_Character - 1;
end loop ;
New_Stnng (1..String_Length - Starting_Character + 1) :=
Dispiay_Value(Staring_Craracter..Display_Value'Length);
RETURN New_Stning,
end If;
end Left_Just'y,
pragma page.
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LI --| Module Name:

AL --, Conversions

N el

--| Module Type:

--;/  Package Specification

s e

- < /

; --/ Module Purpose:

sfeh --/  This package ties all the generic conversion packages together

e --/ and provides their common utilities and exceptions.
& B T T
Lo --/ Module Description:

i

i
--|/ References:
{ --| Design Documents:

o -/ Real-Time Monitor Requirements
A -/ Real-Time Monitor Design
:"-/'\- -/
N --/ User's Manual:
S -~ ATM User's Manua!
[ . )
. --| Testing and Validation:
e -/ none
» :‘:‘: - /
Ry --/ Notes:
W --/  none
- ]
- --| Modification History:
s --| 02Sep87 rivs created
o -/
N -- Distribution and Copyright Notice:
” -/ TBD
P --| Disclaimer:
-1 "This work was sponscred by the Department of Defense.
e --/  The views and conclusions contained in this document are
.:-:.:- -/ solely those of the author(s) and should not be interpreted as
NCN -/ representing official policies, either expressed or implied,
™ -/ of Carnegie Mellon University, the U.S. Air Force,
L -/ tne Department of Defense, or the U.S. Government.”
pragma page;
L
®.
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with System;
-- Use the type "Address’.

package Conversions is

/o'o.pp.-t'-'n--oo'to'n-'-'n'-t.toq.o'o"..-.....-ti.oo:..tocn-o-'

~/
--] Exceptions

/'."'.'.""'O.."'.."'.'t...'t"""'..""tt"""""""""

-- Signals that the value in the character string is the wrong type
-- for the vanable. This exception is shared among all the
-- generic conversion packages.

llegal_Value: exception ;

pragma page;

g
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/n.o"-'t--oo"'o.'-o-or'o-'oocp--""'ttt-t'-"-'.otnt'---""- [

= --| Module Name:
--|  Convert_integers
-/
!
--{ Module Type:
-/ Package Specification
-
--| Module Purpose:
--|  This is a package of generic utilities to convert binary bit strings
--/ into integer character strings and character strings into
--/ binary bit strings.
S F— :
--| Module Description: jj
--|  This package contains two generic procedures used for converting )
--| from integer binary bit strings to integer character strings.
--| The package is set up to operate in a two-CPU configuration, with
--{ the generic function target_conversion doing any needed transiations
--| frorn the target numeric representation into the host nurmeric
--| representation.
-/
--| References:
Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

/
/
5
| User's Manual:
-/ RTM User's Manual
'/,
/
/
/
/

Testing and Validation:
none

-/

--| Modlfication History: é
-~/ 04Jun87 rlvs created

- / N
--f N
--| Distribution and Copyright Notice: -
-/ TBD

--| Disclalmer:

--|  "This work was sponsored by the Department of Defense.

--|  The views and conclusions contained in this document are

--|  solely those of the author(s) and should not be interpreted as
-|  representing official policies, either expressed orimplied,

-/ of Carnegie Mellon University, the U.S. Air Force,

--|  the Department of Defense, or the U.S. Government.”

_,.'...'0"'0'0'000000'.".'t.'tt't.t.tn."'""00.'."".0."'..-

pragma page;

72 October 1987

T R - R I
p, -"r.r '---',- R4 “‘zw....-.r. el
. 2" % m L-L‘k. hwwmm .h..mm.gub. P




)

generic

-- Default width of the generated character strings.
Width: Positive := 15;

-- Integer source_representation (this is the host machine’s type)

type Source_Representation is range <>;
-- Low-level conversion routine needed to convert from the target
- representation to the host representation of the source type
- (referred to as source representation)

with function Target_Conversion (Raw_Value: in System. Address)

return Source_Representation;

package Convert_Integers Is

procedure Make_String (Raw_Value: in System.Address;

Field_Size: In Integer := Width;

Value: out String);
--/..""""'l.'..."'."'""'t'."'o"'""'."'t..""t.""""
--| Description:

--|  Make_string takes a binary bit string and converts it into

--| aninteger character string.

--| Parameter Description:

--| raw_value -> The address of the binary bit string to be

-/ converted.

--| field_size -> The number of characters needed in the output
-/ string.

--| value -> The character image of the binary bit string as

-/ an integer.

/'.".."".'.O""..'.".""".".'."0"".'..""""""."'O

procedure Make_Value (Raw_Value:in String;
Value: in System.Address);

__/".'I"."."D."'."tt"00!.."""."..'.t'..".""".'."'.'.
--| Description:
--| Make_value takes an integer character string and converts it intc a
--| binary bit string.
--| Parameter Description:
--| raw_value -> The character string to be converted.
-| value -> The address where the resutlting bit string is to be
-/ stored.

/.'."..'.l'."'...'.'0"""""'."."'00'""'l'.""'.'..l.."

end Convert_Integers;

pragma page,
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--| Module Name:

--|  Convert_Floats

--| Module Type:

--]  Package Specification

--|/ Module Purpose:

--|  This is a package of generic utilities to convert binary bit strings

--/ into real character strings and character strings into

--| binary bit strings.

--| Module Description:

This package contains two generic procedures used for converting

from real binary bit strings to real character stnings.
The package is set up to operate in a two-CPU configuration, with
the generic function target_conversion doing any needed transiations
from the target numeric representation into the host numeric
representation.

-/

-/

-/

-/

-/

-/

-/

--/ References:

--| Design Documents:

-/ Real-Time Monitor Requirements
-/ Real-Time Monitor Design
-/

-/

-/

-/

-/

-/

-/

-l

-/

User's Manual:
RTM User's Manual

Testing and Validation:
none

-/
--| Modlfication History:
--| 04JunB87 rivs created

-

-

--| Distribution and Copyright Notice:
--| T8D

-/

--| Disclaimer:

--|  *This work was sponsored by the Department of Defense.

--|  The views and conclusions contained in this document are

--/  solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed orimgiied,

-/ of Carnegie Melion University, the U.S. Air Force,

--|  the Department of Defense, or the U.S. Government.”

/”.'0."""'0'0."l'.".-.'..""'."..".."".""'.'.'.'.".'

pragma page;
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generic

-- Default width of the generated character Strings.

Width: Positive .= 15;
-- Integer type source, this is the host machine'’s type

type Source_Representation is digits <>;
-- Low-Jevel conversion routine needed to convert from the target
-- representation to the host representation of the source type
-- (referred to as source_representation)

with function Target_Conversion (Raw_Value: in System.Address)
return Source_Representation;

package Convert_Floats is

procedure Make_String (Raw_Value: In System.Address;

Field_Size: In Integer := Width;

Value: out String);
-_/..Q't"t"".'t"".".."O"'t.t'.vt""""'-t"'.."'.t'."OI'
--| Description:

-/ Make_string takes a binary bit string and converts it into

--| a real character string.

-/

--| Parameter Description:

—~| raw_value -> The address of the binary bit string to be

-/ converted.

—| ftield_size -> The number of characters needed in the outpu:
-/ string.

--| value -> The character image of the binary bit sting as

-/ a float.

/"".'.'0'"." (22 2 2 R T R I T 2 T T P T P e Y Y L]

procedure Maxe_Vawue (Raw_Vawe: In String.
Value: in System Address);

.-/.""."..’.""...'.."...'.."..""".'.'......"..""..'.'.'
--| Description:
-/ Make_value takes a real character stnng and convers it in!c a
--| binary bit stnng
-/
--| Parameter Description:
--| raw_value -> The character sinng toc be converted
--| vaiue -> The address where !ne resufting bit stnng 1s tc be
-/ stored

LI T AT 2T T R T T ey T L T R Y LR I T S P R L LT T T TP

end Convert _Fioats.

pragma page
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/ Module Name:
-- Convert_Enumerations

RS --/ Module Type:
< - Package Specification

e --/ Module Purpose:
\ - This 1s a package of generic utilities to convert binary bit stnngs
- INtO enumeration character strings anc character stnngs into

binary bit strings

Y

S --, Module Description:

-~ This package contains two genenc procedures used for convering

( -~ from enumeration binary bit stnngs to enumeration character stnngs.
AT -- The package 1s set up to operate in a two-CPU configuration, with

L --  the genenc function targe!_conversion doing any needec transiations
- from the target numenc representaton into the host numeric

L representation

"‘ --. References:

K --- Design Documents:

Reai-Time Monitor Requirements
Rea'-Time Monitor Design

_ User's Manual:
. . RTM Users Manua

- - Testing and Validation:
) - none

Notes:

fafelelS
Modltication History:
Seuun8T  mvs  crealec

) Distribution and Copyright Notice:
. . “BZ
]

Disclaimer:
“Thc work was spcnsorec by the Depantment of Defense
The viewsS a1C conclusions conta nec 10 this document are
SOy thoSE O the guthors anc should no! be interpreted as
~ represent.ng o%.cia pohicies. erther expressed or implied,
_. ot Carnegie Melion University. the U S Air Force,
*ne Dgpar~en! o' Detense. orthe U S Government *
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generic

-- Default width of the generated character stnngs.
Width: Positive := 15;

-- Integer type source, this is the host machine’s type
type Source_Representation is (<>);

-- Low-level conversion routine needed to convert from the target
-- representation to the host representation of the source type
-- (referred to as source_representation)

with tunction Target_Conversion (Raw_Vaiue: in System Address)
return Source_Representation;

package Convert_Enumerations is

procedure Make_String (Raw_Vaiue: in System Address;
Field_Size: in Integer := Width;
Value: out String);
L [eereeeeereerTIsarse s tresrrsste e st t e e e s se e s e s e s e s e ses s
--| Description:
-] Make_value takes a enumeration character string and converts it into a
--/ binary bit string.
-/
--| Parameter Description:
--/ raw_value -> The character string to be converted.
-/ field_size -> The number of characters needed in the output
-/ string.
--{ value -> The address where the resutlting bit string is to be
-/ stored.
-_/'..o'p'9-9o'.'tooto"..t't'tt""o"t.'t-"'O"v.o""""...".'
procedure Make_Value (Raw_Value: In String;
Vaiue: in System.Address);
--| Description:
-/ Make_value takes an enumeration character string and converts it into a
binary bit string.

.-/ Parameter Description:
raw _value -> The character string tc be converted.
value -> The address where the resulting bit string is to be
stored.

e PR PCO RPN PN PP EP RPN PP RRPR PRSP R PR RPN PP PPeRPRRERRRRReS

end Ccnvert_Enumerations,

end _oversions,
pragma page
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package _onversions is

package ~cnver integerc is separate
package "orvert F.oals is separate

package ".unver f numerationc IS separate

eng ofrgeeroone
pragma ;.;-
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--/ Module Name:
Convert_Integers

--| Module Type:

--! Package Body

--/ Module Description:
--, This package contains two generic procedures used for converting
-- from integer binary bit strings to integer character strings

It does this using the services of text_io and unchecked conversion.

--/ References:

--; Design Documents:
- none

/ Testing and Validation:
- none

-

--/ Notes:

-/ none

--/ Modlfication History:

-/ 04Jun87 rivs created

--| Distribution and Copyright Notice:
-/ TBD

--|/ Disclalmer:
. "This work was sponsored by the Depantment of Defense.
--: The wviews and conclusions contained in this document are
--' solely those of the author(s) and should not be interpreted as
-, representing official policies, either expressed or implied,
. of Carnegie Melion University, the U.S. Air Force,
-/ the Department of Defense. or the U.S Government ™

Y Ty T T R P R e L A R T T X )

pragma page,
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with Texi_lo,
-- Need services "put” and "get”.

with Unchecked_Conversion;
-- Need service “unchecked_conversion”.

separate (Conversions)

package Converi_integers is

-- Instantiate an 10 package to manipulate integer types.

package internal_lo Is new Text_lo.integer_ic (Source_Representation);
- Create type and objects needed to access memory as integer values,
-- given system addresses as input.
type Integer_Pointer Is access Source_Representation;
New_Integer_Value: Integer_Pointer.
tunction Address_To_Integer_Pointer Is new Unchecked_Conversion
(Source => System.Address,
Target => Integer_Pointer);
tunction Integer_Pointer_To_Address Is new Unchecked_Conversion
(Source => Integer_Pointer,
Target => System.Address:.

pragma page:
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procedure Make_String (Raw_Vaiue In System Address
Field Size in integer = Widtr
Vaiue out Stining) is

--{ Description:

- Make_stning takes a binary bit String ang converts it info \

i aninteger character stnng It does this by using

-~ target_conversion to map the target bit representa:on o' an

- integer into the host version of an integer and thenr

- uses lext_i0 to convert the bits intc ar inteqger chardacter sinng

--| Parameter Description:

raw_value -> The aadress o' the binary bit stnng 1C be

- converned

- held_size -> The number of characters needed in the outpu!

-- string

- value -> The character image of the binary bit stnng as

- an integer-

--/ Notes:
none
begin
Interna _lo Put To => Vawe:'! Fied S.ze
tem => Targe! Conversioni<aw Vaue'.

exception
when Text lc Lavou' Eror =»>
vVawell Fied Size' = (1 Fied Sze => "
when others =
RAISE
end Maxe_String

pragma page
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RAISE B
. when others
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with Text o
Needg senices "pu!” and ge!”

with (incmecwed Conversion
Neeo sen.ce 'uncheckea conversion”

separate ' oversions
package ¢ on.en Fioate is

[RRRIAT MM A A 471 B R 10 M nasdle et hpes

package interna o IS new Tex' lo Fioal ic (Source Representation

e B oe 400 0DieCts neege” IC AcCcess Mmemony 3s oal vai.es
Qe Sy Sle T JTTRSSPS 38 D!

type *eg P onter s access Sourte Hepresentah

Nivw Hea viue Heag Pomter

funchion a1yesc "¢ Rea Ponterls new Uncme med Looveralr
SO0t e - - Systerr Agaress
TA e - Hea Poainter

tunchon #wea Pomter T AgTres IS New N e o wnd L 0Nvers
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procedure Make_String (Raw_Value: in System Address;
Field_Size: iri Integer := Width;
Value: out String) Is

/"t.'."'."-'-""'...0'9'0.""""""""."""'."'O."""

C ol e

--| Description:

--|  Make_stnng takes a binary bit string and converts it into
--/  areal character string. It does this by using

--| target_conversion to map the target bit representaion of a
--/ realinto the host version of a real and then

--{ uses text_io to convert the bits into a real character stnng.

!

/ Parameter Description:
-/ raw_value -> The address of the binary bit stnng to be

»

]

--/ converted.
--{ field_size -> The number of characters needed in the output
string.
--' value -> The character image of the binary bit stnng as
- areal
--/ Notes:
none
begin

Interna 1o Put (To => Vaiuel(1 Fiec Size).
item => Targe! Conversion{Raw_Vawue)!,
exception
when Text_ic Layout Error =>
Vaive{1 Fied_Size = (1 Fiec Size => ")
when others =>
RAISE |
end Maxe String

pragma page
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procedure Make_Value (Raw_Value: In String;
Value: in System.Address) IS

L I T P T T T P ST R P TR P e e L LA T A T P
-

--j Description:
--/  Make_value takes a real character string and convens it
--/ into a binary bit string. It does this by converting
--{ the address where the data are to be stored into a pointer
--/ to a real and then uses text_io to get a real out of
--/ astnng and store it at the pointer.
-~/
--| Parameter Description:
raw_value -> The character stnng to be convened.

/ value -> The address where the resulting bit string 1s (o be
- Stored.

-/

--| Notes:

-/ none

I T e R Y L e d A A R A A a i e Rl

Vaiue_Location Rea'_Pointer = Address_To_Rea!_Pointer(Value!,
End_O’_Value: Integer;
begin
Interna’_io.Get (From => Raw_Value.
tem => Value_Location.all
Last => End_Of_Vaiue):
exception
when Text_lo Data Error =>
RAISE lliega'_Vaiue,
when others =>
RAISE .
end Make Vaiue.

end Convert_Fioats.
pragma page
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--| Module Name:

i

Convert_ Enumeratons

--/ Module Type:

'

Package Boay

- Module Description:

This package contains two gener . procegures used 1o comen na
from real binan bic si'NQs 1€ rea chasacter str.ngs
It goes this usiNg e SENICes ' [ex™ 10 ang unNinecher JeMe s

--/ References:

!

!

Design Documents:
none

-/ Testing and Valiagation:
none

--: Notes:
none

- Moditication History:
O4Jun8™ rivs  created

- Distribution and Copyright Notice.
T8O

--: Disclaimer:
"This wOrk was sporsorea by the Jepanmen' ¢ Detense
The views an@ conciuSionNs CoO™IA-Nec Ir 11s gosu™e ! dre
soiely those 0' the author(s, anc S70ul NC! e teprele’ as
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procedure Maxe Svng (Raw_Vaiue in System Address,
Fiea S.ze In Integer = Widtn,
Vaue out Stnng:is
Description:
Make_stnng takes a binary brt string and converts it into
a~ enumeranor craracter stnng It does this by using
targe:_conversion Ic map the targe! bit representaion of an
enumeranon 1nto the host version of an enumeration and then
Lses 1ext_10 to conv e the bits into an enumeration character string.

Parameter Description:
raw_value -»> The adaress of the binary bit stang to be

IREEERSS - IR — B

- convertec

--  field_size -> The number of characters needed in the output
- stnng.

P vaiue -> The character image of the binary bit string as

F' - an enumeration.

’.. -

& --/ Notes:

tc-' .- none

. o I'.'."'...'.'.".p.'."n"'.'".."'.l'""l"'..'0"'."."'.'.’

L . ' .

o begin

N Interna'_lo.Put (To => Value(1..Field_Size),

2 ltem => Target_Conversion(Raw_Value)),

exception
when Text_lo.Layout_Error =>
Value(l. Field_Size) = (1..Field_Size =>""");
when others =>
RAISE ;
end Make_String;
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procedure Make_Value (Raw_Value: In String;
Value: In System.Address) is
__/'."t'0".'0""".9-."'0"'.t'.'.'t"'tt""'t.'t""".t""'t
--| Description:
--|  Make_value takes an enumeration character string and converts it
--| into a binary bit string. It does this by converting
--| the address where the data areto be stored into a pointer
--| to an enumeration and then uses text_io to get an enumeration out of
--| a string and store it at the pointer.
-/
--| Parameter Description:
--| raw_value -> The character string to be converted.
--| value -> The address where the resufting bit string is to be
-/ stored.
-/
--/ Notes:
--| none
-_/."t""".""'.'..'."'0"""'."'"t"'."w’.""'."."'..'t
Value_Location: Enum_Pointer := Address_To_Enum_Pointer(Value);
End_Of_Value: Integer;
begin
internai_lo.Get (From => Raw_Value,
item => Value_Location.all ,
Last => End_Of_Value),
exception
when Text_lo.Data_Error =>
RAISE lllegal_Vaiue,
when others =>
RAISE ;
end Make_Value,

end Convert_Enumerations;
pragma page;
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Cat --/ Module Name:

-/ Types_Manager

. x} r

\_.e:: -/ Module Type:
e --/  Package Specification
AR -/
g " --| Module Purpose:
--| This package is the interface to all the underlying type
. --| representations used by the application.
o -

--| Module Description:
--| This package contains all the knowiedge in the system about
--| types. Itis both the database of legal (i.e., displayable)
-| types and the mechanism by which data is converted from the
--| internal RTM representation to a user-readable form.
-
--| References:
Design Documents:

Real-Time Monitor Requirements

Real-Time Monitor Design
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User's Manual:
RTM User's Manual

none

Notes:
none

Modlfication History:

/

/

/

/

/

5

| Testing and Validation:
/

[

/

/

[

[ 22May87 rvs created
/

Distribution and Copyright Notice:
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| Disclaimer:

| "This work was sponsored by the Department of Defense.
|  The views and conclusions contained in this document are
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representing official policies, either expressed or implied,

of Carnegie Mellon University, the U.S. Air Force,
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with System;
-- Use the type "address”.

package Types_Manager is

-- Type identifier, used externally to refer to a named type.

type Valid_Rtm_Type is private ;

procedure Convert_Value_To_String (Data_Type: in Valid_Rtm_Type;

Raw_Data: in System.Address;
Number_Of_Characters: in Integer;
The_Value: out String);

..I' = reee et gETEeR

--| Description:

--| This module converts from the internal representation used

--| by the RTM in storing variable values into strings that

--| are displayable to the user.

-/

--| Parameter Description:

--| data type -> The Ada data type of raw data.

--| raw_data -> The address of the binary bit string to convert.

--| number_of_characters -> The number of characters needed in the

-/ value string.

--[ the_value -> A String containing the displayable value.

- /.00".0"'.9"0'.0"..".".'.ttt"o'Dtt-.-ttnttooto.tt'.n’v'ttov

procedure Convert_String_To_Value (Data_Type: in Valid_Rtm_Type;
Raw_Data: in System.Address;
The_Value: in String);

--| Description:

--| This module converts from the string entered by the user

--| into the internal representation used by the RTM.

--| Parameter Description:

--| data_type -> The Ada data type of raw data.

-/ raw_data -> The address of the binary bit string to convent.

--| the_value -> The string whose value the user wishes deposited into
-/ application memory.

__/'.00!0.0'..o"'"t...o'.."tt'00""'0.""""'.0..'0..00."'.0'

function Find (Name: In String) return Valid_Rtm_Type;

----- (A 22242222 2 a2 2 Il 222 iy 12 2

--| Description:

-| This module is the lookup entry used to locate legal types
-/ It maps data obtained from the library_interface into types
--| which the types_manager can convert.

-/

--| Parameter Description:

-~/ name -> The name of the Ada type associated with

-/ a variable.

--[ return -> The internal Identifier used to refer

-/ to the type.
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procedure Get_Type_Information (Type_ldentifier: In Valid_Rtm_Type;
Type_Length: out Integer,;
Indlrectlon lndlcator out Boolean);

PRI T NP RN CEN S E RN SR IR PR BT TFIRER PO N ON L 44 (£ EewT e

--| Description:
--| This module takes a type identifier and returns detailed
--| information about the structure of the type to the caller.

--| Parameter Description:

--| type_indentifier -> Identifier of the type about which
-/ information is needed.

--| type_length -> The size of the underlying type in the
-/ size of the storage units used by the RTM
-/ (i.e., smallest_units).

--| indirection_indicator -> Logical flag which when

-/ true => an access lype

-/ false => any other type

__/O".""".."'".".""""'O"'.'t.'D'."""'."'""".".'t

-/
--| Exceptions
!

/"."""'"'."'..".".'I"..'.'.""".."t'.".""."""'.'

-- Exception used to signal a type that the types_manager is not
-- equiped to process.
Type_Not_Found: exception ;

Tk [~ % j - = = ' &=} & & oy alndad 1 % Aigiiiend BB

-- Exception used to signal illegal value string for type.

liegal_Value: exception ;
private

type Valid_Rtm_Type is new integer,

end Types_Manager,;
pragma page,;
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--| Module Name:

--|  Types_Manager
-/

-/ Module Type:

--|  Package Body
-/

- II
--| Module Description:

--| This package embodies type database and the operations needed
to access the database and convert data from bit strings into
character strings.

The type database consists of an array of records (defined
below), that contains all the data needed to convert a

bit string into a value. All data types accessible to the

user must be defined in this database and have corresponding
entries in the low-level conversion routines for their
implementation.

Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

1
4

User’s Manual:
RTM User's Manual

Testing and Validation:
none

/
/
/
/
/
/
/
/
/
/
--| References:
/
/
/
/
/
/
[
/
/

--| Modification History:
--| 04Jun87 rlvs created

-/
-/
--| Distribution and Copyright Notice:
-]

T80

—| Disclaimer:

--|  "This work was sponsored by the Department of Defense.

--|  The views and conclusions contained in this document are

--|  solely those of the author(s) and should not be interpreted as
-|  representing official policies, either expressed orimplied,

-/ of Carnegie Mellon University, the U.S. Air Force,

-|  the Department of Defense, or the U.S. Government.*®
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pragma page;
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with Test_Stub;,  -—---------- *TTT" test only *TTT"
-- Need access to the type definitions defined in the dummy application.

with Conversions;

-- Use the generic packages: "convert floats”, "convert_integers” and
-- "convert_enumerations”.

-- Use the exception ‘illegal-value”.

with Unchecked_Conversion;

-- Use service "unchecked_conversion”.

package Types_Manager is

-- Define the names of all the legal types

type Valid_Type_Name Is (Integers, Floats, Rtm_Enum1, Rtm_Record),

-- Define all the data needed about each type:

-- type_name_as_string -> A character string version of the type name.
-- This must match exactly with the type as it

- exists in the application program, where the

-- type_name is a convenient enumeration literal

- for this type.

-- type_name -> Anenumeration literal for the type.

- type_length -> The size of the lype in smallest_units.

--  display_width -> Number of characters needed to display a value
- of the type type_name.

-- indirection_level -> An integer that indicates how many levels of

-- indirect access the type represents.

type Type_Representation is record
Type_Name_As_String: String(1..256);
Type_Name: Valid_Type_Name;
Type_Length: integer := 0;
Display_Width: Integer := 25;
indirection_Level: Integer := 0;

end record ;

-- Define the table that holds all the type information; define
-~ lype_name_as_string in body.

Number_Of_Valid_Types: Valid_Rtm_Type =
Valid_Type_Name'Pos(Valid_Type_Name’'Last);

Valid_Rtm_Types: array (0..Number_Of_Valid_Types) of Type_Representation =

((Type_Name_As_String => (others => "),
Type_Name => integers, Type_Length => 1,
Display_Width => 10,Indirection_Level => 0},
(Type_Name_As_String => (others => '),
Type_Name => Fioats, Type_Length => 1,
Display_Width => 10,indirection_Level => 0},
(Type_Name_As_String => (others => '),
Type_Name => Rtm_Enum1, Type_Length => 1,
Display_Width => 5,indirection_Level => 0),
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. (Type_Name_As_String => (others =>"'"),
i Type_Name => Rtm_Record, Type_Length => 2,
Display_Width => 20,indirection_Leve! => 0));

v ——
/

type Float_Pointer is access Float,

function Address_To_Fioat_Pointer is new Unchecked_Conversion
(Source => System.Address,
Target => Float_Pointer);

=,

type Integer_Pointer is access Integer,;

function Address_To_Integer_Pointer is new Unchecked_Conversion
(Source => System.Address,
Target => Integer_Pcinter);

N
. .r<

¥ =
v

type Rtm_Enum_Pointer is access Test_Stub.Rtm_Enum;

= function Address_To_Rtm_Enum_Pointer iIs new Unchecked_Conversion
b - (Source => System.Address,

s Target => Rtm_Enum_Pointer);

p -

L pragma page;

T
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function Default_Float_Conversion (Raw_Value: In System Address)
return Floatis

LI T e I T a2 g 2 T L R L P R R P e e 2 L T T 2 g

--| Description:

--| Convert from a bit string at a system address to a floating
--| point value. This is valid for a one-CPU configuration

-/ only.

--| Parameter Description:

--| raw_value -> The address of the bit string to convert.
-/

--/ Notes:

--/ none

/'."'t"'.""'."'...".'.""'t"'.."..'"".'.".".."D"".

Value_Pointer: Float_Pointer;
begin
Value_Pointer := Address_To_Float_Pointer(Raw_Vaiue);
RETURN Value_Pointer.all ;
end Default_Float_Conversion;
pragma Inline (Default_Float_Conversion);

-- Create the package to convert from bit strings to floats.

package Rtm_Reals Is new Conversions.Convert_Fioats
(Width => 15,
Source_Representation => Float,
Target_Conversion => Detault_Fioat_Conversion);

pragma page;
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function Default_Integer_Conversion (Raw_Value: in System.Address)

reti *n Integeris
--/"'.l""'"'."."".""....."'..."'."..'.'.'.'.'."."'."'
--| Description:
--| Convert from a bit string at a system address to an integer
--/ value. This is valid for a one-CPU configuration
--| only.
-/
--| Parameter Description:
--| raw_value -> The address of the bit string to convert.
-/
--| Notes:
--/ none
--/"".'.""t't'"'.'."t".t.l'."".'t.."."""'.""'t""."
Value_Pointer: integer_Pointer;
begin

Value_Pointer := Address_To_lInteger_Pointer(Raw_Value);

RETURN Value_Pointer.all ;
end Defaull_integer_Conversion;
pragma Inline (Default_Integer_Conversion);

-- Create the package to convert from bit strings to integers.

package Rtm_integers Is new Conversions.Convert_integers
(Width => 15,
Source_Representation => Integer,
Target_Conversion => Default_Integer_Conversion);

pragma page;
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function Rtm_Enum_Conversion (Raw_Value: In System.Address)
return Test_Stub.Rtm_Enum is

/""'""."""'.".".""'-""""""""""'.'.."..t'.'!.

--| Description:

--| Convert from a bit string at a system address to an

--| enumeration value. This is valid for a one-CPU configuration
--| only.

-/

--| Parameter Description:

--| raw_value -> The address of the bit string to convert.

-]

--/ Notes:

--/  none

SPRRNIITIRREIRS R RRSIE S RIRORRY PR PRANEREER PN IR TR SRR RS

Value_Pointer: Rtm_Enum_Pointer;
begin
Value_Pointer := Address_To_Rtm_Enum_Pointer(Raw_Value);
RETURN Value_Pointer.all ;
end Rtm_Enum_Conversion;
pragma inline (Rtm_Enum_Conversion);

-- Create the package to convert from bit strings to rtm_enum enumerations.

package Rtm_Enums is new Conversions.Convert_Enumerations
(Width => 5,
Source_Representation => Test_Stub.Rtm_Enum,
Target_Conversion => Rtm_Enum_Conversion);

pragma page;
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-- Visible procedures
procedure Convert_Value_To_String (Data_Type: in Valid_Rtm_Type;
Raw_Data: in System.Address;
Number_Of_Characters: in Integer;
The_Value: out String) is separate ;

procedure Convert_String_To_Value (Data_Type: in Valid_Rtm_Type;
Raw_Data: in System.Address;
The_Value: in String) is separate ;

function Find (Name: in String) return Valid_Rtm_Type Is separate ;

procedure Ge!_Type_Information (Type_identifier: In Valid_Rtm_Type;
Type_Length: out Integer;
Indirection_Indicator: out Boolean)
Is separate ;

/""'".".D0""""'."."."""t'.'""Q'.."‘l't".""t'.' [ 2

-/

--| Package Body

--] The body is responsible for initializing the string versions
--| of all the type names.

/o"n'".'.ot.p"t".""t'ttto'ttc T I A 2 PR P A Ly e L2 g 4 g

begin
Valid_Rtm_Types(0). Type_Name_As_String(1..7) := "integer’;
valid_Rtm_Types(1).Type_Name_As_String(1..5) := "fioat”;
Valid_Rtm_Types(2). Type_Name_As_String(1..9) := "rtm_enum1*;
valid_Rtm_Types(3). Type_Name_As_String(1..10) := "rtm_record™;
end Types_Manager;
pragma page,
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separate (Types_Manager)

procedure Convert_Value_To_String (Data_Type: in Valid_Rtm_Type;
Raw_Data: in System.Address;
Number_Of_Characters: in Integer;
The_Value: out String) is

L.[reenTeTeesesusrersseas st Te s s u s s searse s av T ee s sanrasanres

--| Description:

—| This module converts from the internal representation used

by the RTM in storing variable values into strings which

are displayable to the user. Since the bit pattern in the

internal representation (coliected by the Rtm_Core) may or

may not have an analog in the machine running the user interface,

a package of conversion routines is used to transiate the bits into

a form the host machine can handle. This procedure then takes

the bits and forms a user-readable string.

1
1

!

Parameter Description:
oata_type -> The Ada data type of raw oata.
raw_data -> The address of the binary bit string to convert.
number_of_characters -> The number of characters needed in the
value stnng.
the_value -> A string containing the displayable value.

] ] ' H
) 1 ’
— e e M M e e e S e e e e e

--/ Notes:
-/ none
By
begin
The_Value = (The_Value'range =>"");
case Valid_Rtm_Types(Data_Type).Type_Name is
when Integers =>
Rtm_Integers.Make_String (Raw_Value => Raw_Data,
Field_Size => Number_Of_Characters,
Value => The_Value);
when Floats =>
Rtm_Reals.Make_String (Raw_Value => Raw_Data,
Field_Size => Number_Of_Characters,
Value => The_Value);
when Rtm_Enumi =>
Rtm_Enums.Make_String (Raw_Value => Raw_Data,
Field_Size => Number_Of_Characters,
Value => The_Vaiue);
when Rtm_Record =>
null ;
when others =>
null ;
end case ;
end Convert_Value_To_String;
pragma page;
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separate (Types_Manager)
procedure Convert_String_To_Value (Data_Type: in Valid_Rtm_Type;
Raw_Data: in System.Address;
The_Value: in String) is
~_/'-.."'.""'.....""’."."'."".""."..""".'."'.'."'.'
--| Description:
-/ This module converts from the string entered by the user
--| into the internal representation used by the RTM.
--| Since the bit pattern in the internal representation
--| (coliected by the Rtm_Core), may or may not have an analog
--/ in the machine running the user interface, a package of
--| conversion routines is used to translate the bits into a
--|  form the target machine can handle.
-
-/
-/
-/

Parameter Description:
data_type -> The Ada data type of raw data.
raw_data -> The address of the binary bit string to convert.
--| the_value -> The string whose value the user wishes deposited into
--/ application memory.
-/
--/ Notes:
-/ none
-_/.'.t""."""'.'."'-.""'.."""""t.""-."'.""'."’..'
begin
case Valid_Rtm_Types(Data_Type) Type_Name Is
when integers =>
Rtm_integers.Make_Value (The_Value,Raw_Data);
when Floats =>
Rtm_Reals.Make_Value (The_Value,Raw_Data);
when Rtm_Enumi =>
Rtm_Enums.Make_Value (The_Value Raw_Data);
when Rtm_Record =>
null ;
when others =>
null ;
end case ,
exception
when Conversions.lliegal_Vaiue =>
RAISE lllegal_Value;
when others =>
RAISE ,;
end Convert_String_To_Value;
pragma page;
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with Case_lInsensitive_String_Comparison;
-- Use service "equal”.

separate (Types_Manager)

tunction Find (Name: in String) return Valid_Rtm_Type is

__/"."...."."""'9."""."0."I'.'.'O"."'t.".'.""'9'."'

--| Description:

--/  This module is the lookup entry used to locate legal types.
It maps data obtained from the library_interface into types
that the types_manager can convert.

-/

-

-

--{ Parameter Description:

--/  name -> The name of the Ada type associated with
-/ a variable.

--/ return -> The internal ldentifier used to refer

-/ to the type.

-/
-
-

Notes:
When a type is not found in the type database,
--| the excepti~n "type not found" is raised. Given that
--/ all this information is coming from the same source, this
--/ exception should never be used.

/..o"-o-tttton.n-.n.-oo.o-oo- eee errrew ren

package Cisc renames Case_Insensitive_String_Comparison;
Type_Location: Valid_Rtm_Type;
begin

-- Loop through the types in the database until we find the type or
-- run out of database.

for Type_Location In 0..Number_Of_Valid_Types ioop
It Cisc.Equal (Name,
Valid_Rtm_Types(Type_Location). Type_Name_As_String(Name'range ))
then
RETURN Type_Location;
end If;
end loop ;
RAISE Type_Not_Found;
end Fing;
pragma page;
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separate (Types_Manager)

procedure Get_Type_Information (Type_ldentifier: in Valid_Rtm_Type;

Type_Length: out integer,;
Indirection_Indicator: out Boolean) is
/."'.t"t'.."'.'.'t."!"..'.'.""t't.Q't'.'..".".."'t"""
--| Description:
--| This module takes a type identifier and returns detailed
--| information about the structure of the type to the caller.
-/
--{ Parameter Description:
~-| type_indentifier -> Identifier of the type about which

-/ information is needed.

--| type_length -> The size of the underlying type in the
-~/ size of the storage units used by the RTM

-/ (i.e., smallest_units).

--| indirection_indicator -> Logical flag which when

-~/ true => an access type

-/ false => any other type
._/t'."tottt"t..--- > » L4 A4l 2222222222222
begin

- Extract the length (in smallest_units) of the type.

Type_Length := Valid_Rtm_Types(Type_ldentifier). Type_Length;
-- Determine if the type is an access pointer, based on its level
of indirection, i.e., 0 => no indirection.

if Valid_Rtm_Types(Type_ldentifier).Indirection_Level = O then
Indirection_Indicator ;= False;

else
Indirection_indicator := True;

end If;

end Get_Type_Information;
pragma page;
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--| Module Name:

--]  Variable_Database

-

--/ Module Type:

--|  Package Specification

-/

--/ Module Purpose:

--| This module manages the interface to the underlying variable
--| database.

--| Module Description:

This module manages the variable database created out of
information obtained via the library_interface.

The variable_database holds all the vanables

accessible to the user. This package hides all

details about the structure and manipulation of the

variable database. It also knows how to initialize the
database at startup time.

This module manages the structure that is the variable_database,
the actual data comes from the Library_Interface, which is
responsible for the fidelity and content of the variable_database.
The Variable_Database package has all the data we need

References:
Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

User’'s Manual:
RTM User's Manual

Testing and Validation:
none

Notes:
none

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
I
/
/
/
/
/
/
/
/
/
/
/

—_—

--| Modification History:

--| 08Jul87 rivs created
-/
--| Distribution and Copyright Notice:

-/ T8D

--| Disclalmer:

--|  "This work was sponsored by the Department of Defense.

|  The views and conclusions contained in this document are

--|  solely those of the author(s) and should not be interpreted as
-|  representing official policies, either expressed orimplieq,

--|  of Carnegie Mellon University, the U.S. Air Force,

--|  the Department of Defense, or the U.S. Government.”

/l'l"'...'l.....'.'l""."'.'t"'.'t"D"'.'."I.".'..'.'.'.'.'
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October 1987

......

N

SR \~."

£~

Y
1
)

TR TR
n‘.‘-l' s



N J‘!T

October 1987

pragma page;

- e Lt L et Y St .ty . N RN » -

LA A Y 2 | TR R N SN P
Lol ey

2y vaJ' - -.rv..
e @ T




with Library_Intertace;
-- Use type "variable_representation”.

package Variabie_Database is
type The_Variable Is access Library_interface.Variable_Representation;

procedure Initialize_Database;
--| Description:
--|  This module is responsible for building the variable database
--| by whatever means are available.
--| Parameter Description:
--| none

/"."...."."'.'.l"."..".""..'.""'."."t'..."".".'."

tunction Find (Name: In String) return The_Variable;

eseeew PPPRI RPN NP RO IIP RV S PP RE TR NRO RS

--| Description:

--|  This function searches the variable database for the varable
--/ passed in.

-/

--| Parameter Description:

-/ name -> The name of variable to look up.

=/

--/ Notes:

--|  When a vanable is not found in the variable database,

--| the exception "vaniable_not_found” is raised.

/'0"."."'0"'l"'."'..".'"'.".'.""'.'."'..."""'."..'

/'.D'.'.'t'.."."""'.Q.""'.'.Q'."""'."'.."."'.".'.Q.'.

-/
--| The exception used to signal that a variable is not in
--| the vaniable database, and thus not available to the user.

/0"'-"."""l"'t".".."..".""'I.""".'I'..."."'.""'

Variable_Not_Found: exception ;

end Variable_Database;
pragma page;
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i --| Module Name:
l --| Variable_Database

--| Module Type:
T --|  Package Body
|
)
] --| Module Description:

- --/ This module encapsulates the actual structure of the variable
--| database. The database is stored as an ordered binary tree.
-/

--| References:

vy

--| Design Documents:
-/ Real-Time Monitor Requirements
i~ -/ Real-Time Monitor Design
N -/
--| User’'s Manual:
e -/ RTM User's Manual
-/
& --| Testing and Validation:
-/ none
. -/
) --| Notes:
--/ none
/
==l
T --/ Modlfication History:
. --| 16Apr87 rivs created
-/
< —-| Distribution and Copyright Notice:
’ -/ TBD
E --| Disclaimer:
--|  "This work was sponsored by the Department of Defense.
-/  The views and conclusions contained in this document are
’r —~|  solely those of the author(s) and should not be interpreted as
t-:_ --|  representing official policies, either expressed orimplied,

--|  of Carnegie Mellon University, the U.S. Air Force,
--|  the Department of Defense, or the U.S. Government.”

A /""".'...."".'...0"'0"'.".".I"...'..".".".'.""'.'t'
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with Case_Insensitive_String_Comparison;
- Use the services “less" and "equal”.

with Binarytrees;

-- Use generic package “binarytrees”.
- Use type ‘tree".

-- Use service "create”.

package Variable Database is

-- Set up a shorthand notation for the stnng package.

package Cisc renames Case_Insensitive_String_Comparison;

pragma page;
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t ‘ - Internal procedures

-- Define the ordering function to be used by the tree package,
-- and create a package to manipulate trees of pointers.

4G e h e

tunction Ordering (Left: The_Variable;
Right: The_Variable) return Booiean;

,-

package Db is new Binarytrees (ltemtype => The_Variable,

< => Ordering);

ot

-- Create the vanable database.

L4

I
H -
~ - Variable_Database: Db.Tree := Db.Create;
: :fj function Ordering (Left: The_Variable;
o Right: The_Variable) return Boolean Is
‘e = --| Description:
A --|  This defines the ordering relation on the variable database.
\: --/ Since the elements in the tree are pointers, and we want the
SRS —| tree to be ordered alphabetically by variable name, we define
- --/ the ordering function to use the pointers storedin the tree
a0 --/ and access the name component of the record.
) -
> o b --/ Parameter Description:
. --| left -> left child of the parent node.
o —| right -> right child of the parent node.
S --| return -> true, if the left child's name is less than
. -/ the right child’s name.
[ -/ false, otherwise.
-/
T --/ Notes:
S -/ none
b :A. - -_/...O'.""".".".'.".'0'."."'..0"."'.'..,t."'.."..'.."'
- begin j
RETURN Cisc.Less (Left.Variabie_Name Right.Variable_Name); i
o end ; \
o 1
R -- Visible procedures ‘J
- procedure Initialize_Database is separate ;
n
..,J- pragma page;
*
:; |
: "y \
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function Find (Name: in String) return The_Variable Is
_-/.l"'"'.'D""'t."."'Q....".'."".'."""tl".l".."'."'!
--| Description:
--|  This function searches the vanable database for the vanable
--| passed in. It does this by making a tree iterator and walking
--/ the binary tree. Since the tree is ordered, this amounts to a
--/ binary search of the tree.
-/
--| Parameter Description:
--/ name -> The name of variable to look up.
-/
--/ Notes:
--/  When a variable is not found in the variable database,
--| the exception "vanable_not _found” is raised.
__l".Q'".'."".'.'......""'.""'.'.'."'...'."..'.."'.."'.'
Database_Position: Db.Treeiter;
Variable_Location: The_Variable;
begin

-- We locate the variable of interest by iterating through all the
-- variables in the database until find it or run out of tree.

Database_Position := Db.Maketreeiter(Variable_Database);

while Db.More(Database_Position) loop
Db.Next(Database_Position,Variable_Location);
It Cisc.Equal(Variable_Location.Variable_Name(Name'range ),Name)
then

RETURN Variable_Location;

end If;

end loop ;

RAISE Variable_Not_Found;

end Find;

end Variable_Database;
pragma page;
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with Unchecked_Deallocatior:;
- Use the service "unchecked deallocation”.

with Types_Manager,
-- Use the service ind".

separate (Variable_Database)
procedure Initialize_Database is

/'.'.""..0.."'.'."'.".9"""'".0'."".""."'."...'t'.'.

--| Description:

-

This module is responsible for building the variable database

--/ by whatever means are available.

=

--/ Parameter Description:

-
=

none

--/ Notes:
--/ Al of the system-dependent issues related to obtaining
--| object addresses have to be isolated in these packages:

-}
-]

Library_interface: for static data information.
Address_generator: for dynamic data information.

-/ These are the packages that must be changed to reflect the
--| system configuration and environment.

/"l"'.....'.t"""...""""'.'l."""""'.'.".."""'."'

procedure Free Is new Unchecked_Deallocation

(Library_Interface.Variable_Representation, The_Variable);

Variable_Position: Library_{interface.Variable_fterator,;
Node_Root: Db.Tree;

Found_Variable: Boolean;

The_Next_Variable: The_Variable,;

begin

The basic operation is same for all the variables:

Build a vaniable_representation record.
insert the record into the tree.

Repeat for all variables.

Library_Interface.Make_iterator(Variable_Position);
whlile Library_interface.More(Variable_Position) loop
begin

The_Next_Variable := new Library_lInterface.Variable_Representation;

Library_Interface.Get_Next
(The_Herator => Variabie_Position,
Variable_Information => The_Next_Variabie.all );
The_Nexi_Variable.Data_Type := Types_Manager.Find
(Name => The_Next_Variable.Va, able_Type);
Db.Insertnode(N => The_Next_Variable,
T => Variable_Database,
Root => Node_Root,
Exists => Found_Variable);

exception

when Types_Manager.Type_Not_Found =>
Free (The_Next_Variable),

end ;
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end loop ;
pragma page;
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--| Module Name:

--|  Library_Interface

--/ Module Type:

--|  Package Specification

--| Module Purpose:

--|  This module provides the interface needed by the RTM to build
--| the variable database.

-
--/ Module Description:

--/  This package presumes an interface into a compiler library
--| mechanism that is capable of generating an address for any
--/ statically allocated variable. The interface is extremely

--| simple; it consists of three parts:

make_iterator: Initializes an iteration object and
allows the caller to step through the
library structure w/o regard to its
organization.

get_next: Returns all the relevant information about
the next variable.

more: Signals when the entire structure has been
traversed, and there are no more varnables.

[l
. ‘.
e e A N S S S S

References:
Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

User’'s Manual:
RTM User's Manual

Testing and Validation:
none

[
+

Notes:
none

--| Modlfication History:

-/ 02Jun87 rivs created
~/
-}
| Distribution and Copyright Notice:

-] TBD

- Disclalmer:

--|  "This work was sponsored by the Depantment of Defense.

-~/  The views and conclusions contained in this document are
--|  solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed or implied,

--|  of Carnegie Mellon University, the U.S. Air Force,
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-/ the Department of Defense, or the U.S. Government.”

/""".0""..9"'.9""D'.".""'.t""l'."ttt.'n.."t.p.'t"t

pragma page-
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. with Types_Manager;
E -- Use type “type_identifier".

‘:v
~
"
.
.
'y
'

package Library_interface is

-- The interation variable, used to controi iteration.

type Variable_lterator is private ;

-- The information stored for a variable in the database is:

-- vanable_name -> Fuil Ada path name.

--  base_address -> Memory address of data (in application memory).
-~ vanable_type -> The name of the type.

-~ data_type -> The type identifier, used by the types_manager to
- refer to a type.

type Variable_Representation is record
Variable_Name: String(1..100) := (others =>""},
Base_Address: Integer := 0,
Variable_Type: String(1..100) := (others =>"");
Data_Type: Types_Manager.Valid_Rtm_Type;
end record ;

pragma page;
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procedure Make_iterator (The_fterator. in out Variable_Herator).

/..t't.'nnoton.np-'-.-..c'------tt-tttttnvp-v---tnnnnnotr--ono'-pn

--| Description:
‘I --| Make_lterator initializes an iteration parameter to the start of
--/ of the library structure, this parameter is then used to
SRR --| retrieve information from the structure.
R -/
--| Parameter Description:
\ --| the_iterator -> The iteration parameter used by the
-/ caller to access the next item.
::‘t.,. _-/""'"""t'.".""'.'""t""'.'."'l.."on"".'l"".t""'
-'--:_':: procedure Get_Next (The_lterator: in out Variable_lterator;
. Variable_information: out Variable_Representation);
__/.""".".'..".0.."."9"'"'.".'..'.'t'.'.."""'."."""
--| Description:
AR --/  Get_Next takes an iteration parameter and returns all the
e --/ relevant information about the vanable.
2N -/
O --| Parameter Description:
? .~ --| the_iterator -> The iteration parameter used by the
i -/ caller to access the next item.
- --| return -> All the available, relevant information about the variable.
:,;‘ :: __/P.'."D'..""'.."'...'.'l"t""."...'.".".'.0.""'.'.9""
:-lj:- tunction More (The_lterator: In Variable_Herator) return Boolean:;
k -f_ <" -— LA 24 d 22422 21222 F2 2222 2222222212222 112242 22221222 44 22442 42444422
- --| Description:
s --|  More takes an iteration parameter and determines if there are
[ --/ any additional variables yet to be processed.
il .:<'. -/
[ --| Parameter Description:
Lo --| the_iterator -> The iteration parameter used by the
-/ caller to access the next item.
- --| return -> true ==> there are more variables
T -/ false ==> The entire structure has been traversed
: ,_':-_‘ -_/"""."."'..l'..'l..".'."'.".'..""."...'.."'O-'D""'.'
5
e private
“-. K type Variable_lterator is new integer;
o end Library_Interface;
O pragma page;
b ':-:'
; ".:-'.
o
-~
T
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N "_"‘. N __/".t'.tll't'.....tt'.'tt!"'."t'..ca..to..""'"l'0"""'011'0
T .: --| Module Name:
58 ‘ --{  Library_interface
-
[~ --/ Module Type:
e --|  Package Body
-/
$ ; Tl ;
LYy --| Module Description:
SRS --|  This package presumes an interface intc a compiler library
g e --| mechanism that is capable of generating an address for any
~T --{ Statically allocated variable. This interface is a dummy
N ».:Z; --| package that simply returns the addresses of the static
--| data defined in the package test_stub. It has to be replaced
( - --| by whatever mechanism is available on the target machine.
S -/
SN --|/ References:
Design Documents:
) Real-Time Monitor Requirements
o Real-Time Monitor Design

User’s Manual:
R7TM User's Manual!

-/

-/

-/

-/

-/

]

--| Testing and Validation:
-/ none
-/

-]
-

-/

-/

-/

o

R Notes:
ol none
ais)
T Modification History:
5: 02Jun87 rivs created
o) |
L !
- --| Distribution and Copyright Notice:
e -/ TBD
'r:': - -
e --| Disclalmer:
" --|  “This work was sponsored by the Department of Defense.
e -/  The views and conclusions contained in this document are
;{v_f --|  solely those of the author(s} and should not be interpreted as
SO --|  representing official policies, either expressed or implied,
- --]  of Carnegie Mellon University, the U.S. Air Force,
[~ --|  the Department of Defense, or the U.S. Govermment.®
: ;\:’ - : __/"DO'Q"".'..O'"'.'..‘."'.".'.'.t.'..'.'
'y pragma page;
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with System;
-- Use type "address”.

with Unchecked_Conversion;
-- Use service "unchecked_conversion".

with Test_Stub;
-- Use data objects defined here for testing the monitor.

package Library_Interface is

Used to convert all the system addresses into integers so that
they can be stored in the variable database. In a system where
an address map is used, this routine will need to be reimplemented.

function Get_Address is new Unchecked_Conversion
{Source => System.Address,
Target => Integer);

pragma page;
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procedure Make_lterator (The_lterator: in out Variable_lterator) is
--/-""""""..."'.'.."l..'t"'.""'"."""""'".".t"..l
--| Description:
--| Make_lterator initializes an iteration parameter to the start
--| of the library structure; this parameter is then used to
--| retrieve information from the structure.
-/
--| Parameter Description:
—| the_iterator -> The iteration parameter used by the
-/ caller to access the next item.
-/
--| Notes:
--/ none
__/'l""."'ttt."t't"'.'.""'.'0't.-."tttttﬁt..'nt't"t.t.'v..'

begin

The_Hlterator := 0;
end Make_lterator;

pragma page;
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procedure Gel_Next (The_lterator: In out Variable_lterator;
Variabie_Information: out Variable_Representation) is

/'tto'Q""'.'.'-'nn""-'-"'."-tt...--o."-tnott". errossrevens

:
5
i

P4
P4

o --/ Description:
A --/  Get_Next takes an iteration parameter and returns all the
ot --| relevant information about the variable.
N w
Sl --| Parameter Description:

--| the_iterator -> The iteration parameter used by the
-/ caller to access the next item.
--| return -> All the available, relevant information about the variable.
-
--/ Notes:
--/  none
--/."'.v""'.""0""'.'.0""."..."""'.'."'Q"."'”"'t'.'
begin
case The_lterator is
when 0 =>
Variable_Information.Variable_Name(1..20) := "tes!_stub.my_integer”:
Variable_Information.Base_Address := Get_Address(Test_Stub.My_Integer'Address);
Variable_Information.Variabie_Type(1..7) := "integer”;
when 1 =>
Variable_Information.Variable_Name(1..17) := “test_stub.my_real",
Variable_Information.Base_Address := Get_Address(Test_Stub .My Real'Address);
Variable_information.Variabie_Type(1..5) := “float”;
when 2 =>
Variable_Information. Variable_Name(1..17) := "test_stub.my_enum";
Variable_information.Base_Address = Get_Address(Test_Stub.My_Enum'Address);
Variable_Information. Variable_Type(1..9) := "tm_enum1";
when 3 =>
Variable_information.Variable_Name(1..15) := “test_stub.int_2";
Variable_Information.Base_Address := Get_Address(Test_Stub.Int_2'Address);
Variabie_Information.Variable_Type(1..7) := "integer®;
when 4 =>
Variable_Information. Variable_Name(1..20) := “test_stub.my_pointer";
Variable_Information.Base_Address := Get_Address(Test_Stub.My_Pointer'Address);
Variable_)nformation.Variable_Type(1..10) := "nm_record";
when 5 =>
Variable_Information. Variable_Name(1..22) := “test_stub.my_pointer.i";
Variable_information.Base_Address = Get_Address(Test_Stub.My_Pointer.I'Address);
Variable_Information.Variable_Type(1..7) := “integer”;
when 6 =>
Variable_Intormation. Variable_Name(1..22) := “test_stub.my_pointer.r";
Variable_information.Base_Address = Get_Address(Test_Stub.My_Pointer R'Address);
Variable_Information. Variable_Type(1..5) := *fioat”;
when 7 =>
Variable_tnformation.Variable_Name(1..18) := “test_stub.my_array";
Variable_Information.Base_Address = Get_Address(Test_Stub.My_Array'Address);
Variable_Information. Variable_Type(1..8) := “array_10";
when 8 =>
Variable_Information.Variable_Name(1..21) := “test_stub.my_array(2)";
Variable_Iinformation. Base_Address := Get_Address(Test_Stub.My_Array(2)'Address);
Variable_Information.Variable_Type(1..7) := "integer®;
when others =>
null ;
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end case ;
E The_Herator := The_Hterator + 1;
end Get_Next,

pragma page;
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function More (The_Herator: In Variable_lterator) return Boolean is
__/.'."""'t"tt"'.."."'.'t'0.'0"..'""'.t.'.."'l"'...'."'
--{ Description:
--|  More takes an iteration parameter and determines if there are
--| any additional variables yet to be processed.
-/
--/ Parameter Description:
--| the_iterator -> The iteration parameter used by the

-/ caller to access the next item.
-/ return > true ==> there are more variables
-/ false ==> the entire structure has been traversed
-/
--/ Notes:
--/ none
._/""""'lt"."'t"t'tt-"'. -----
begin
it The_lterator <= 8 then
RETURN True;
else
RETURN Faise;
end i ;
end More;

end Library_Intertace;
pragma page;
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e ! --| Module Name:
. --|  Address_Generator
L --
RO --| Module Type: .

SN --|  Package Specification
e --| Module Purpose:

,‘ 4 f.\ --| Defines the address abstraction used to refer to physical
KU --| addresses in application memory and provides the interface
--| needed to compute the address.

- -/

D --/ Module Description:

n -/ This module hides all the details surrounding the generation

{ | of object address by presenting one uniform interface to

e -| the rest of the RTM.
el -

[ --/ References:

OONT --/  Design Documents:

SO --|  Real-Time Monitor Requirements
-’.Q - -/ Real-Time Monitor Design
- -/

SO --| User's Manual:

p - --/ RTM User's Manual

o =

L) .

b --| Testing and Validation:

Yoo i -/ none

@0 -

ol --/ Notes:
s --| none

- -/
T --| Modlfication History:

C --| 04Aug87 rivs created

=/
A —| Distribution and Copyright Notice:
R -/ T8BD
"._:. .- -
o ! --|/ Disclaimer:
6 : --|  “This work was sponsored by the Department of Defense.

IR --|  The views and conclusions contained in this document are
- --/  solely those of the author(s) and should not be interpreted as

R --|  representing official policies, either expressed or implied,

- --|  of Carnegie Mellon University, the U.S. Air Force,

T -/ the Department of Defense, or the U.S. Government.”

b -J “/"""."'D'."'."...'.'."""'l.""'”'.".I..'.."""..."'

Sl pragma page;
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with Variable Database;

package Address_Generator is

-- Address abstraction:

-- base_address -> Static base of the object.

--  address_offset -> Offset from the base address of object

-- (for components of compound objects).

-- indirection -> Boolean marker for identifying access type objects:
-- true => access type

-- false => any other (non-access) type

type Address_Representation is record
Base_Address: Integer;
Address_Oftset: integer,;
Indirection: Boolean;

end record ;

-- Default address

Nuli_Address: Address_Representation .= (0,0,False);

tunction Compute_Address (Variable_Name: In String)
return Address_Representation;,
--| Description:
--/  This module takes the database identifier of a variable and
--| computes the address of the vanable.
-/
--|/ Parameter Description:
--/ the_variable -> Name of vanable for which address is needed.
--/  return -> Computed address of the vanable.

/.""'......"..... PRSI PSPPSRI P PR P IR R PRSPPI RR R RRER R

end Address_Generator;
pragma page;
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1 u --/ Module Name:
-t --/  Address_Generator

:Z-;: S --| Module Type:
A --|  Package Body
.- -/

\ -/

' --| Module Description:
N N --| This module is responsible for implementing the address
o --| computation needed by the RTM. Currently, this is totally
\ e --| embodied by the Compute_Address procedure.

~- -/
( --|/ References:

- --| Design Documents:
P -/ Real-Time Monitor Requirements
SN -/ Real-Time Monitor Design
. - -
SN --|  User's Manual:
I R -/ RTM User's Manual

L] -/
SET— --| Testing and Validation:
Fo -/ none

o -]

T --| Notes:

- -/ none
) -/
4

--| Modlfication History:
--| 08Aug87 rivs  created

‘
.‘.'

§ -
. --/ Distribution and Copyright Notice:
o -/ TBD
1. -]
- --| Disclaimer:

--|  “This work was sponsored by the Department of Defense.

—|  The views and conclusions contained in this document are

--|  solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed or implied,
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'

e PRI
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. --|  of Carnegie Mellon University, the U.S. Air Force,
- -~/  the Department of Defense, or the U.S. Government.”
» -A..['. __,'..."'."'."'..'.".".'l'.'..""Q'..'.'.'.".0"'."""'."'
&
o with Types_Manager,;
7 -- Use the service “find".
.' -
H.:_-.
A package Address_Generator is
o function Compute_Address (Variable_Name: In String)
Tt return Address_Representation Is separate ;
L )
o end Address_Generator;
\{ :.;: pragma page;
.-
\': ;
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A separate (Address_Generator)

S tunction Compute_Address (Variable_Name: In String)

m return Address_Representation is

‘lal.:\‘ __/".Q"'Q"..'..'."""l"'."O"'."Q.'t".'D'."'l..t""."'.'
o --| Description:

GRS --|  This module takes the database identifier of a vanable and

--| computes the address of the variable.

--| Parameter Description:
--| the_variable -> Name of variable for which address is needed.

--| return -> Computed address of the variable.
-]
--/ Notes:

--/ No address offset is computed since all accessible variables are
--| in the database and the base_address already has the offset
-/ taken into account.

L 22 et T T T T e S e T R L e f A s dddad s tadsddd

The_Variable: Variable_Database.The_Variable;
Address: Address_Generator.Address_Representation := Null_Address;
Address_Offset: constant Integer :=0
Data_Length: Integer;
Access_Flag: Boolean;
begin
The_Variable := Variable_Database.Find(Variable_Name);
Types_Manager.Get_Type_Information (The_Variable.Data_Type,
Data_Length,
Access_Flag);
Address := (The_Variable.Base_Address,
Address_Offset,
Access_Flag);
RETURN Address;
exception
when Variable_Database.Variabie_Not_Found =>
RAISE ;
when Types_Manager.Type_Not_Found =>
RAISE ;
when others =>
null ;
end Compute_Address;
pragma page;
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/.0."."."0.."".0"'.0'0"'."'.0""O""""""""""t"'

--| Module Name:
--|  Dialogue_manager
--/ Module Type:
--|  Package Specification
--/ Module Purpose:
--| This package marages the interface to the application. It
--| does this by hiding all details about retrieving variable information
--| from the application.
- /.. .....
--/ Module Description:
--| The Dialogue_Manager manages the interface to the application in
--| a number of ways:
-/ 1. It knows how to talk to the Rtm_Core, which is the
RTM's intertace to the application.
2. It knows how to convert gata retrigved from the Rtm_Core
into stnings which the user can understand.

References:
Design Documents:
Real-Time Monitor Requirements
Real-Time Monitor Design

User's Manual:
RTM User's Manual

-/

-/

-/

-/

-/

-/

-

-/

-

-/

y

--| Testing and Validation:
-/ none

-/

--[ Notes:

--/ none

-/
-/
-
-/
-/
--II
-/
-/
-/

Modlfication History:
20Apr87  rivs created

Distribution and Copyright Notice:
78D

--| Disclalmer:
--|  "This work was sponsored by the Deparntment of Defense.
--|  The views and conclusions contained in this document are
-]  solely those of the author(s) and should not be interpreted as
-] representing official policies, either expressed orimplied,
O --|  of Carnegie Mellon University, the U.S. Air Force,

—-| the Department of Defense, or the U.S. Government.”
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pragma page;
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with Calendar; use Calendar;
-~ The "time” and "duration” types are used.

package Dialogue_Manager Is i

-- internal (RTM) representation of a variable.
type Variabie_ldentifier is private ;

-- All value functions return items of this type.
subtype Value_String is String(1..80);

- The direction flag, informs the Dialogue Manager about the direction of
-- access on a vanable:
- read => Get the data from the application.
- write => Put the data in the application.
type lo_Usage is (Read,Write);

pragma page;
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tunction Get_Value (Vid: in Variable_ldentifier,

Number_Of_Characters: in Integer := 80)
return Value_String;

__/""'"t"tnvﬁttt""'flI""'t'tt'"'ttnovitttvttttt'"t"".'.'

--| Description:

--/ Converts the current value of a vanable (denoted as a

variable identifier) into a character string containing

the requested number of characters. Since this operation

requires a variable_identifier, it can only be performed on an

active variable. This function returns

a string appropriate to the type of the variable.

Parameter Description:
vid -> The identifier of the variable whose value is needed
(obtained from get_identifier above).
number_of_characters -> The number of characters needed in the
value string.
-> A string containing a displayable value. For a

composite structure, the individual components

are delimited by the separator selected.

LA T T g X S T2 T S A d e R e R e i Ly 2]

return
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pragma page;
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N function Get_Time Of Value (Vid: in Variable_ldentifier)

»
€
s

\d
v B

- A
Lo

return Value_String;

P R e P A e T e e e T 2 2 a2 e e T

et --| Description:

_ --] Convert the time associated with a variable value (i.e., the
collection time) into a displayable string. Since this operation
.:f . requires a variable_identifier, it can only be performed on an
s active variable.

Parameter Description:
vid -> The identifier of the variable whose time is needed
(obtained from get_identifier above).
return -> The collection time of the current value as a
-/ displayable string.
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procedure Set_Value (Vid: In Variable_ldentifier;
Value: in Value_String};

__/.'.'t'tt'.'t"t"'t'.'."".'"'.".'tt't"""l""'.t"'.'.'.'o
--| Description:
--| Sets the value of the selected vanable, normally in preparation for
--| a set (write) operation. Since this operation requires a
--| variable_identifier, it can only be performed on an active
--| varable.
-/
--/ Parameter Description:
-/ wvid-> The identifier of the variable whose value is being set
--/ (obtained from get_identifier above).
--| value -> A string containing the value to deposit into
-/ the variable internal representaion. For composite
-/ structure, the separator selected.
-/

LI e T e R e a2 e e T Ty e e g a2 gL il ad d 42

pragma page;
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N tunction Activate (Name: in String;

Rate: in Duration;

Starting_Time: Time;

Usage: in lo_Usage) return Variable_ldentifier;
__/t'-'...'t'.."'t..c.""'t'tt.-...""t0'....9'.9'...".'0""."
--| Description:
--| This entry activates variables for data collection or modification.
--| It keeps track of which variables in the variable database are of
--/ interest to the user.

&

v
s e

-
--/ Parameter Description:
-/ vid-> The identifier of the variable to activate

-/ (obtained from get_identifier above).

--| rate -> The repetition rate at which the variable is to
-

-

be accessed:
a value of 0 ==> a one-time access
-/ avalue > 0 ==> read the value every rate seconds

--] starting_time -> The time of day the start command was processed.
--| usage -> Direction of access on the variable.

. /""p".0'.'...""l"..""..t"'l"".'.'"'."""""'Q"""

pragma page;
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procedure Deactivate {Vid: in Variable_ldentifier;
Usage: in lo_Usage);
__/t.'."t....'l."l"."'."'..'."'t'l".I"""""."".".'."'
--| Description:
--{ Informs the dialogue_manager that the varnable is no longer
--| of interest and data collection is not needed.

-/
--{ Parameter Description:

-] vid-> The identifier of the variable to deactivate

-/ (obtained from get_identifier above).

--| usage -> Direction of access on the varable being deactivated
-/ (since it is possible for a variable to activate in

-/ both directions).

/ttan'o'..'-'.'np'.' L P e T T g e e e g

pragma page;
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/n--.ttvoo-t"-.-'otnn"n-notn"-"c."ttt'-oo....""-tntpoto.otn

-]
--|/ Exceptions rasied and propagated

/'.l".'."."'D'..'.ot"-'v""t"..."""'."'t""."'."'.'t.

-- Issued when a request is made for a variable that is not available
-- to the user through the RTM.
Variable_Not_Found: exception ;

Issued when a request is made to deposit the value of a variable, but the
value is not appropriate for the type of the variable.
llegal_Value: exception ;

'
i

private
type Active_List_Representation (Length_Of_Value: Positive);
type Variable_ldentifier is access Active_List_Representation;

end Dialogue_Manager;
pragma page;
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--/ Module Name:
--|  Dialogue_Manager

—

--/ Module Type:
--|  Package Body
-/

-/

--/ Module Description:

--| The dialogue_manager is responsible for the interface to the
--| application, and as such, it needs to know a great deal more
--|/ about the Ada variables than tnhe user does. To do this work,
--| the dialogue_manager is divided into three parts:

-/
-/ I. The dialogue_manager, which is the interface
-/ - to all the services performed:

getting identifiers
activating variables
retrieving values

Il. Collect_data package, that knows how to collect
the data from the core and how to convert data into
strings which represent a displayable value.

This is a highly volatile package, which must have
a conversion routine available for every possible
Ada type which will be monitored.

/

/

/

-

-/

-/

-/

-/

-/

-/

~/

| References:

| Design Documents:
/ Real-Time Monitor Requirements
/ Real-Time Monitor Design

/
/
/
/
/
/
/
/
/
/

l

User’s Manual:
ATM User's Manual

Testing and Validation:
none

Notes:
none

-/
—| Modification History:

-/ 30Apr87 rivs created
-/

~/
| Distribution and Copyright Notice:
-/ TBD

- | Disclaimer:

--|  "This work was sponsored by the Department of Defense.

-/  The views and conclusions contained in this document are
--|  solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed or implied,

--|  of Carnegie Mellon University, the U.S. Air Force,
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with Address_Generator,

-- Use the type "address_representation”.

with Variable_ Database;

-- Use the type "the variable".

-- Use the services "find" and “intialize_database”.

with Types_Manager;

-- Use the services "convert_value_to_string”, "convert_stnng_to_value”,
-- and "get_type_information”.

with Lists:

-- This is a generic linked st package which is instantiated and used 10
-- manipuliate list opjects.

with Sysgen;

-- Need access to the sysgen parameters that control the interface to the
-- Rtm_Core.

package Dialogue_Manager Is

-- This package encapsulates the task runs asynchronously from the rest

- of the monitor, collecting data from the application, and depositing

data into the application. The main reason for the package around the
task is to compensate for a VAX/VMS problem with elaborating subroutines
local to the body of a task at run time.

package Collect_Data Is
procedure From_Application:

—-thd task from_application is

--tbd  entry initiate;

--tbd  entry get_next_sel.

--tbd end from_application;

end Collect_Data;

type Value_Representation is array (Positive range <>) ot
Sysgen.Smaiest_Unit,

-- While the variable_database contains information about all the

-- varnables in the system, the RTM is only concerned with a subset of these
-- vanables at any one time. To keep track of the variables currently

- relevant to the RTM, we introduced the concept of active variables.

-- The discussion below describes the implementation of active variables.

-- Active_list_representation defines the data needed to periodically

- access a single varable in the application:

-- gatabase_identifier -> Pointer to the vanable's data in the

= vanable database.

- object_address -> Address of the variable/object at the time of
- activation.

-- update_rate -> The rate at which the vanable is to be read.

-~ next_scheduled_reading -> The time of the next reading of the
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o - variable out of application memory.

RS --  value -> The current value of the variable, as read from
application memory or set by the user.

tme_tag -> Time associated with the current value.

type Active_List_Representation (Length_Of_Value: Positive) is record
Database_ldentifier: Variable_Database. The_Variable;
Object_Address: Address_Generator.Address_Representation;
Update_Rate: Duration;
Next_Scheduled_Reading: Time;
Value: Value_Representation (1..Length_Of_Value) :=

(1..Length_Of_Value => 0);

time_tag. time,

end record ;

-- Since we are almost always going to be working with several variables
-- at a time, we organize all the active vanables into a linked list.

-- To do this, we must define'an equality operator for list

-- items and instatiate a generic list package with the item representation
-- and the equality definition (defined further below). Now, we have a

-- linked list of pointers to the active vanable representations.

function Equality (Left: Variable_lidentifier;
Right: Variable_ldentifier) return Boolean;

package Active_Lists Is new Lists (Itemtype => Variable_Identifier,
Equal => Equality);

-- Once we have the list manipulator in place, we define two lists of

-- active vanables:

-~ active_reac_list -> Holds all the varaiables currently

-- being read by the RTM.

-~ active_wnte_list -> Holds all the variables currently

-- being written by the RTM.
Active_Read_List: Active_Lists.List ;= Active_Lists.Create;
Active_Write_List: Active_Lists.List := Active_Lists.Create;

package Coliect_Data Is separate ;

pragma page;
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tunction Equality (Left: Variable_ldentifier;
Right: Variable_|dentifier) return Boolean is
_-/tttntottootot.'tttt."-'...".'t"'-'9".""t't"'t"t'.'t-"'tt
--| Description:
--|  This function defines the meaning of equality on the items
of type active_list_representation. We needed to define this
since normal equality would have compared two access values for
numeric equality (which would not have worked). The meaning
of equality of two entries in the active list is:
compare the value of the pointers in the active list,
if they match ==> the two items are pointing at the
same variable and are therefore
equal.

-| Parameter Description:
left -> pointer to an active_list_representation record
right -> pointer to an active_list_representation record
return -> boolean,
true -> if the pointer component of both records point at
the same item
false -> if they point at different items

'
*
\\\\\\\\\\\\\\\\\

--/ Notes:
-/ none
_-/."""Q'.'.."Q"'"I"""0'."'t'."'.....0'.'.9".0.""."I-
begin
RETURN Left = Right;
end ;

pragma page;
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-/
-/
-/
-/
-/
]
--| Parameter Description:
=/
-/
-/
-/
-/
-
~/

--| Notes:
--/  none

/-'no'ttttttcttttrot-'o"'-to'o"-o"'ttt.p""n'-'nttoptooott'to-

pragma page;

function Get_Value (Vid: In Variable_Identifier;
Number_Of_Characters: in integer := 80)
return Value_String is
Description:

Converts the current value of a variable (denoted as a

variable identifier) into a character string containing

the requested number of characters. This function returns

a stning appropriate to the type of the variable.

vid -> The identifier of the vanable whose vaiue is needed
(obtained from get_identifier above).
number_of_characters -> The number of characters needed in the
value string.
return -> A string containing a displayable value. Fora
composite structure, the individual components
are delimited by the separator selected.

Value: Vaiue_String;
begin
Collect_Data.From_Application;
Types_Manager.Convert_Value_To_String(Vid.Database_ldentifier.Data_Type,
Vid.Value(1)'Address,
Number_Of_Characters,
Value);
RETURN Value;
end Get_Value;
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function Get_Time_Of_Value (Vid: in Vanable_identifier)
return Value_String is
__/"t"'..'"'."'t"'.'t"."'..""."I""t"""."..""'..'.-
--| Description:
--/  Convert the time associated with a variable value (i.e., the
collection time) into a displayable string.

-/
-/
--| Parameter Description:
--|  vid -> The identifier of the variable whose time is needed
-/ (obtained from get_identifier above).
--/ return -> The collection time of the current value as a
-/ displayable string.
-/
--/ Notes:
--/ none
B R
begin
RETURN .
end Get_Time_Of Value;

pragma page;
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procedure Set_Value (Vid: in Variable_ldentitier;
Value: in Value_String) is

--| Description:
- Sets the value of the selected variable, normally in preparation
--|  for a set (write) operation. The types manager converts
--| the string entered by the user into internal representation.
--| Parameter Description:
--Ivid -> The identifier of the variable whose value is being set
-/ (obtained from get_identifier above).

-/ value -> A string containing the value to deposit into

--/ the variable internal representaion. For composite
-/ structure, the separator selected.

-/

--/ Notes

-~/ none

/..'-'o'." A d Al i g el a2 T L e Ty L e

New_Value: Value_Representation{1..Vid.Length_Of_Value);
begin
Types_Manager.Convert_String_To_Value(Vid.Database_ldentifier.Data_Type,
New_Value'Address,
Value);
Vid.Value := New_Vaiue;
exception
when Types_Manager.lllegal_Value =>
RAISE lliegal_Value;
when others =>
RAISE ,
end Set Value;

pragma page;
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tunction Activate (Name: in String;
Rate: in Duration;
Starting_Time: Time;
Usage: in lo_Usage) return Variable_ldentifier is
Description:
This entry activates variables for data collection or modification.
It builds the active vanable representations used by
the coliect_data package in gathering information from the
application. Basically, all the data needed to access
a variable are passed in as parameters. Activate builds a
record from the data and adds it to the current list of active
variables.

-/ Parameter Description:

name -> The name of the variable to activate.
rate -> The repetition rate at which the varable is
to be accessed:

a value of 0 ==> a one-time access

avalue > 0 ==> read the value every rate seconds
starting_time -> The time of day the start command was processed.
usage -> Direction of access on the variable.
return -> The identifier of the variable 16 be activated.

-/ Notes:

Activate operates on both the read and write lists.

Currently, the RTM is not sophisticated enough to understand
the complexites of offsets as encountered in arrays, for example.
Thus, the offset is always returned as a 0. This means that each
eiement of an array must explicitly have an entry in the varnable
database. This is solely a restriction on the prototype RTM, not
a restriction on the concepts involved.

(A4 e T2 2 A 2 2 2 e T 2 e T R T R e g 22 e e Ty 22 22T

P " . . IIJ‘I‘-’ ....-.f__,
b -(r\,-."'f-.w.-. sf«..ﬂ, A

Data_Length: Integer;

Vid: Variable_ldentifier;

Access_Flag: Boolean;

Active_Variable: Variable_Database. The_Variable;
Address: Address_Generator.Address_Representation;
begin

Determine the systerm address for the variable/object.

Active_Variable := Variable_Database.Find(Name);
Types_Manager.Get_Type_Information (Active_Variable.Data_Type,
Data_Length,
Access_Flag);

Address = Address_Generator.Compute_Address(Variable_Name => Name);

Build the activation record for the va.‘able.
Vid := new Active_List_Representation(Data_Length);
Vid.Object_Address := Address;

Vid.Database_ldentifier := Active_Variable;
Vid.Update_Rate := Rate;

145

R T

October 1987

FONTE VTN



- [0 2AS Ss ot 38 ok oWt oS ad At 4 A Al A S Ank Aol Ak fal el el Seke aSeiat (e DA S a il A ATk Aaf el TN SV Jhar® SR AR A
) aol Bad Bl Sak S8 Sad Sk Sai Rat et Aut bo’ At SRl o i o W W, Il AnlAal} -
-

’

’].i
"l

5 "
L
g

e

13 4

PR

)

1 a4 #
1

ry v

Vid.Next_Scheduled_Reading := Starting_Time+Rate,
case Usageis
-- Insert the activation record into the proper list.

when Read =>

Active_Lists.Attach (Active_Read List,Vid),
when Write =>

Active_Lists Attach (Active_Write_List,Vid);
end case ;

RETURN Vid;
exception
when Variable_Database Variable_Not_Found =>
RAISE Variable_Not_Found,
when others =>
RAISE ;
end Activate;

pragma page;
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procedure Deactivate (Vid: In Variable_Identifier,
Usage: In io_Usage) Is

__/Q.t'.'.'t."'t'O"".t'.t.tt!.".'.."-t""".'.'.t't"'o'tt'o"
--| Description:
--|  Takes the identifier (and list) of an active vanable and
--| deletes it from the active variable list. This operation
--| destroys the entry in the list, but doesn't affect the data
--/ about the variabie anywhere else.
-/
--| Parameter Description:
| vid-> The identifier of the variable to deactivate
/ {obtained from get _identifier above).
| usage -> direction of access on the variable being deactivated
-/ (since it is possible for a variable to activate in
/ both directions).

/

--/  none
B
begin
case Usagels
when Read =>
Active_Lists.Deleteitem(Active_Read_List,Vid);
when Write =>
Active_Lists.Deleteitem(Active_Write_List, Vid),
end case ;
end Deactivate;

/""O"". A adddd s dd F Ll ad i el aZ e Tyt Tty

-

--/ Dialogue_manager package body

-/

--| The body has one startup operation:

--| Initialize the vaniable database.

_./'....'."'.'.".'.'..".""'.""f'."."."".'.""'l."'.""

begin
Variable_Database.Initialize_Database;

--tbd collect_data.form_application.inititate;

end Dialogue_Manager;

pragma page;
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--/ Module Name:
--| Collect_Data

-/ Module Type:
--/  Package Body
-/

/

--| Module Description:

--| This package implements the functions which interface to the
--{ RTM_core and do the actual data collection.

-

-

--/ References:

--| Design Documents:

-/ RTM Design Description

-/ RTM Design

o

-/
. --| User’'s Manual:
L" ’ -/ RTM User's Manual
. — /
4 ., --| Testing and Validation:
y s -/ none
’ -
L --| Notes:
-J’ ’ --/  none

--{ Modification History:
--| 22May87 rivs created

'.'-
o -
- -/
[+ --| Distribution and Copyright Notice:
-/ TBD
( -/
, --| Disclaimer:
[ --|  "This work was sponsored by the Deparntment of Defense.

b --|  The views and conclusions contained in this document are
- --|  solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed or implieqd,
. --|  of Carnegie Mellon University, the U.S. Air Force,
--|  the Department of Defense, or the U.S. Government.”

/""'."'Q"'."'.Q ...... sevReRdrereTRer Y

pragma page,

s A2
.

LA

T
.

PN

SRAARH

[
s
PLP

148 October 1987 1

AR
.

. . R
~ P -I‘I .f{ ORI
’-\._\' ""\‘*x J’-\.\s.\.'-«. - AN

» hdheid A

e e e e e e e e e e -'_}.
", s ,-', ‘*--_" '.’.:' LA -'.J-h g n“’-_"’-. ~‘

.

,ﬂl’.\'f-ff-

AR

...“I"I.'
X fv'vf




T T o O T W T W W W W e W W R W Y Y Y W Y T S T R Ry T T OV S Y Y T UV R T U VR R NN

_ with Rtm_Core;
u -- Use the type 'nm_core_command_representation”.

with Calendar;
-- Use the type "time".

separate (Dialogue_Manager)
I package Collect_Data is

-- This structure allows us map the data returned by the RTM_core
-- back into the variable database. It consists of:

-- vid-> The pointer into the vanable database where the

-- variable's value is kep?.

Result_Map: array (2..Sysgen.Core_Buffer_Size) of Variable_ldentifier;

-- These structures map from the data_types of vanables into the Rtm_Core
-- commands needed to access the type.

- type Core_Operation_Representation Is (Deposit, Extract),
type Command_Map_Representation is array
(Core_Operation_Representation) of
Rtm_Core.Rtm_Core_Command_Representation;
Command_Map: Command_Map_Representation :=
. (Deposit => Rtm_Core.Deposit,
h Extract => Rtm_Core.Extract );

Next_Update_Time: Calendar.Time;
-- Internal procedures

procedure Build_Rtm_Core_Commands (

List: In out Active_Lists.List;

Command: In Core_Operation_Representation;
Command_Position: in out Rtm_Core.Buffer_Range;
Data_Position: in out Rtm_Core Buffer_Range) is separate ;

procedure Retrieve_Rtm_Core_Results (Ending_Position: in Integer) is
separate ;

- Package procedures

procedure From_Application Is separate ;

o end Coliect_Data;
pragma page,
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with Rtm_Core;
-- Use the service "process_buffer".
separate (Dialogue_Manager.Collect_Data)
procedure From_Application is
--tbd Task body from_application is
L [TeTeTEeTTe L erst e Teettssses e easnean st s rrasarTeserasssesenes
--{ Description:
--|  This procedure mechanizes the actual reading and writing of
--| data in application memory. It does this by
/ 1. Building a list with all the deposit (Set) commands to be done.
/ 2. Adding to that list all the extract (Read or Start) commands
/ to be done.
{ 3. Calling the RTM_Core to process the commands and waiting
/ for it to complete.
-~/ 4. Retrieving the results of the commands and storing
/
/
/
/
/

h Y
AN

I

them in the vanable database.

/"t.o-o't-'oo.t.'o'o"no"t'ttvoov.o'o'n-op.toto.otooo"'o"o.' ve

Next_Command_Position: Rtm_Core.Buffer_Range := 1;
Next_Data_Position: Rtm_Core.Buffer_Range = 1;
begin
--tbd Accept initiate,
--tbd next_update_time := calendar.ciock + Sysgen.minimum_dadelay,
--tbd loop
--tbd delay next_update_time - calendar.clock,
—tbd Accept get_next_set do
it Calendar.Ciock < Next_Update_Time then
RETURN ;
end H;
Build_Rtm_Core_Commands
(List => Active_Write_List,
Command => Deposit,
Command_Position => Next_Command_Position,
Data_Position => Next_Data_Position);
Build_Rtm_Core_Commands
(List => Active_Read_List,
Command => Extract,
Command_Position => Next_Command_Position,
Data_Position => Next_Data_Position);
Rtm_Core.Process_Buffer,
Retrieve_Rtm_Core_Results (Ending_Position => Next_Command_Position);
—-tbd end get_next_set,
-tbd End loop;
end From_Application;
pragma page,;
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separate (Dialogue_Manager.Collect_Data)
procedure Build Rtm_Core_Commands (

List: in out Active_tists.List;

Command: in Core_Operation_Representation;
Command_Position: in out Rtm_Core.Bufter_Range;
Data_Position: In out Rtm_Core.Buffer_Range) is

LR 2 e T T e e T e e L T ey A R L L R P e P T )

-
-
-
-
-

]
' .
— e e T M M e et Sl el S el e

=
=
-
-
-l
-

begin

B ".'f" ) '."./ P
. B ENE SRR

PPN N
fat et af?u'a® i "aPats "a ‘at aate

Description:

This module takes a list of active variables and a command
to be associated with those variables and builds a command
buffer for the Rtm_Core to process. It does this by:

1. Looping through all the variables in the active list.
2. Checking the next operation time of each variable,
and if the time has come:
a. for each piecc of the variables value,
- format the command triplet:
(command, address, value/status)
- format the map entry to retrieve the data with

Parameter Description:
list -> The active vanable list from which the
commands are to be formatted.
command -> The Rtm_Core command to be formatted.
command_position -> The beginning point in the
command buffer where the commands
are to be placed.
data_position -> The beginning point in the
data buffer where the gata are (to be)
Stored.

Notes:
command_postion & data_position must be intialized and
passed into this procedure to insure proper functioning.
Once passed in, these parameters are modified and returned sc
that successive calls 10 this procedure can incrementally build
the command buffer.

List_Position: Active_Lists.Listiter;

The_Next_Variable: Variable_ldentifier;

List_Size: Integer;

Data_Count: Positive;

We operate on this list in a slightly different way. We get

the size of the list before we begin operating on the list, and we

build a list iterator to get elements from the list. Then, we loop

the list checking time of each entry. If the scheduled time has arnived,
we format the command and move the entry to the end of the list, the
reason being that we can only fit a finite number of commands in the
butfer at any one time, this movement insures that commands missed on
one pass will be picked up on a subsequent pass.

Lisi_Size := Active_Lists.Length(List);
List_Position := Active_Lists. Makelistiter(List},
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tor Countin 1.List_Size loop

Active_Lists Next(List_Position The_Next_Variable):
Data_Count = The_Next_Variabie.Length_Of_Value,

it (Calendar.Clock >= The_Next_Variable Next_Scheduled_Reading) and
(Data_Position + Data_Count <= Sysgen.Core_Buffer_Size) then

-- Build the next command for the core.

Command_Position := Command_Position + 1;

Rtm_Core.Command_Buffer(Command_Position). Command =
Command_Map (Command);

Rtm_Core.Command_Butter(Command_Position).Data_Address :
The_Next_Variable.Object_Address;

Rtm_Core.Command_Buffer(Command_Position).Data_Count :=
Data_Count;

Rtm_Core.Command_Buffer(Command_Position).Data_Location :
Data_Position;

-- Build the map to extract the results later.

Result_Map(Command_Position) := The_Next_Variable;

Fill in the data to transfer to the application (for deposit commands).

case Command is
when Deposit =>
for Nextin 1.Data_Count loop
Rtm_Core Data_Bufter(Data_Position) :=
The_Next_Variable Value(Next);
Data_Position := Data_Position + 1;
end loop ;
when Extract =>
Data_Position := Data_Position + Data_Count;
end case;

-- Mark the command buffer as ready for processing.
Rtm_Core.Command_Buffer(1).Command := Rtm_Core.Bufter_Available:
-- Move the element just processed to the end of the list.

Active_Lists.Deleteitem (L => List,
Element => The_Next_Variable);
The_Next_Variable.Next_Scheduled_Reading =
The_Next_Variable.Next_Scheduled_Reading +
The_Next_Variable.Update_Rate;
Active_Lists.Attach (List,.The_Next_Variable);
end if;

-- Finally, keep a running tab on the next scheduled update time for all
— the variables. This will prevent us from doing any unneeded
-- list traversals.
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it Next_Update_Time > The_Next_Variable.Next_Scheduled_Reading then
Next_Update_Time := The_Next_Variable.Next_Scheduled_Reading;
end If;
end foop ;
end Build_Rtm_Core_Commands:
pragma page,
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separate {(Dialogue_Manager.Collect_Data)

procedure Retrieve_Rtm_Core_Results (Ending_Position: in Integer) is
__/".9'..'..'.l-.'t"'."".'t"'.nt.....""t""'.......""""'

--| Description:

--/  This procedure maps the data collected by the Rtm_Core

--/ back into the active vanable list.

-/

--| Parameter Description:

--[ ending_position -> Marks the position of the last command

-/ stored in the command buffer.
-/

--/ Notes:

--/ none

/""'t"'.."."."'.'.'..t'!"'.' eePererATRISEITRRPRRP RS RRSIRERIRES

Next_Data_Location: Rtm Core.Bufter_Range = 1;
begin

-- Loop through all the commands in the core buffer, mapping
-- the data back into the active variable list.

tor Position In 2..Ending_Position loop
for Nextin 1..Rtm_Core.Command_Bufter(Position).Data_Count loop
Result_Map(Position).Value(Next) :=
Rtm_Core.Data_Buffer(Next_Data_Location);
Next_Data_Location := Next_Data_Location + 1;
end loop ;
end loop ;
end Retrieve_Rtm_Core_Results;
pragma page;
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--/ Module Name:

-/ Sysgen

-/

--/ Module Type:

--/  Package Specification

-/

--| Module Purpose:

--{  Define the system-wide constants needed when rehosting and
-/ tuning the RTM.

--| Module Description:

--|  This package defines the system-dependent constants needed
--| by the RTM. All the constants are completely described below.

References:
Design Documents:
RTM Design Description

=l
-/
-/ -
-
--| User’'s Manual:
-/ none
-/
--| Testing and Validation:
-/
-/
-l
-/
-/

none

Notes:
none

--| Modlfication History:

--| 02Apr87 rivs Created
-/
--| Distribution and Copyright Notice:

-/ TBD

--| Disclalmer:

--|  "This work was sponsored by the Deparnment of Defense.

--/  The views and conclusions contained in this document are

-~/ solely those of the author(s) and should not be interpreted as
--|  representing official policies, either expressed orimplied,

--|  of Carnegie Mellon University, the U.S. Air Force,

--|  the Department of Defense, or the U.S. Government.”

/'."t"'....."0'.'""""".'O'.'."'.""'I".'l".'..'.."'..

pragma page;
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package Sysgen is

-- Defines the min:mum amount of ime between successive upoates of the
- screen.

Minimum_De'ay: constant Duration = 0.1,
-- Defines the smaliest addressable unit on the RTM_core CPU.
subtype Smallest_Unitis Integer;

-- Defines the maximum number of commands which the RTM_core can
-- process in one time-shce.

Core_Buffer_Size: constant := 1000;

-- Defines the number of processors in the RTM/application configuration.
Processor_Count: cdnstant =1,

-- Defines the default disk where the RTM can access stored information.
Detfault_Rtm_Device: constant String .= "ps:[rtm.prototype.nm]";

end Sysgen;
pragma page;
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--| Module Name:

--{  Rtm_Core

-

--{ Module Type:

--|  Package Specification

~/

--| Module Purpose:

--| Performs read (extract) and write (deposit) operations on
--| System storage units, which are the smallest addressable
--] units in the system.

--| Module Description:

--|  This package is an abstraction for the actual application

-| software underlying the RTM. This allows the RTM to know how
--| to talk with the Rtm_Core, but relieves it of the need to

--| know anything about the specific application.

-/

--| References:

~| Design Documents:

-/ Real-Time Monitor Requirements

Real-Time Monitor Design

/
/
| User’'s Manual:

/ RTM User's Manual
/

/

{

Testing and Validation:
none

/

--/ Notes:

—~| There are two buffers that form the interface between the RTM

--{ and the application: the command_buffer, shown below, which holds
--| all the command and address information needed to perform the

--| requested operations and the data_buffer, which simply holds the

-| data to deposit or the data extracted. These two buffers are

--| connected by the <data_location> field shown below.

- Command Buffer
- | <buffer available> /
|  <deposit marker> /

!

[}
]
—— M S T e e M e e

1
H

| <address> {base address,offset,flag} |

- |  <datacount> /
-~/ / <data location> /
-/

=l / /

) / /

5 / /

-/ / <extract marker> /

-./ —-
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' _ -/ | <address> {base address,offset flag) |
D § __/ __________

L) --/ / <gdata count> /
- e e
-/ / <data location> /
--/ ______

_ - /

: ~ /

\ -} / /

.: --/ .............. - -

b --] / <end of buffer marker> /

- - I‘ ..............

o =
( --/ This tunction is the partition point of the monitor in

i --| a multi-processor implementation. The core function
r.- --| described here is all of the monitor that MUST be part

o --/ of the application timing and control.

Se !

e ==/

--| The size of the command and data buffers is a sysgen parameter
v --/ which can be tuned to meet the performance needs of the system.

¢ -/

--/ The details on how the partition between one and two processors
AN --/ would take place are discussed in the design description
s --/ document for the RTM.

N -/

e --| Modlfication History:

g --| 02Apr87 rivs Created
5 0 .

vl --| Distribution and Copyright Notice:

e -/ TBD
-, : --/

- --/ Disclaimer:

- --|  "This work was sponsored by the Department of Defense.
:‘:.j - --|  The views and conclusions contained in this document are
o --/  solely those of the author(s) and should not be interpreted as
‘ --|  representing official policies, either expressed orimplied,
e --|  of Carnegie Mellon University, the U.S. Air Force,

s, --|  the Department of Defense, or the U.S. Government.”

. /.-o" a2 d a2 A A a2 T2 2 A 2 2 Al 2 T T P T A T T T T
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-

pragma page;
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with Address_Generator;
-- Uses the type "address_representation”.

with Sysgen;

-- Uses “core_buffer_size", which is the system parameter that controls

-- the maximum size of the interface buffer to the core and thereby controls
-- the maximum amount of processing the core will need.

-- Uses "smallest_unit", which defines the smallest addressable unit that

-- can be read or written.

package Rtm_Core is

- Define the legal commands which will be recognized;

-- these are defined as an integer subtype because in a two-CPU

-- configuration, there is knowlecge on either CPU about the

-- representataion of data on the other CPU. Therefore, integers are
-- the safest means of communicating commands across a bus.

subtype Rtm_Core_Command_Representation is PHsitive range 1..10;
Address_Error: constant Rtm_Core_Commano_ Representation = 10;
Buffer_Available: constant Rtm_Core_Command_Representation := 9;
Results_Available: constant Rtm_Core_Command_Representation := 8;
Masked_Deposit:constant Rtm_Core_Command_Representation := 7;

Masked_Extract: constant Rtm_Core_Command_Representation :
Deposit: constant Rtm_Core_Command_Representation :
Extract: constant Rtm_Core_Command_Representation :
End_Of_Bufter: constant Rtm_Core_Command_Representation :

wonononon
_..r\)_(,')q’\lll

-- This object makes two arrays visible to the external worlgd,

-- the reason being that in a single processor system, the object commanding
-- the Rtm_Core can do so by simply filling in the buffers before invoking it.
-- In a muflti-processor environment, the buffers are visible to

- the bus I/O handler. The command_buffer is filled with as many

-- deposit/extract commands as will fit. The only requirements on the

-- buftfer are that it start with a buffer_available command and that the

-- last command be followed by an end_of_buffer command. Also,

-- no usable data in the data_buffer are sent back to the RTM,

-- until the buffer_available command has been overwritten by a

-- results_available command in the command_buffer.

subtype Buffer_Range Is Integer range 1..Sysgen.Core_Buffer_Size;
type Buffer_Entry_Representation is record
Command: Rtm_Core_Command_Representation := End_Of_Butfer;
Data_Address: Address_Generator.Address_Representation;
Data_Count: Buffer_Range;
Data_Location: Butter_Range;
end record ;
Command_Buffer: array (1..Buffer_Range'Last) of
Buffer_Entry_Representation := (others =>
(End_Of_Bufter,Address_Generator.Null_Address,1,1));
Data_Bufter: array (1..Buffer_Range'Last) of
Sysgen.Smaliest_Unit := (others => 0);
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2 procedure Process_Buffer;

-, /n.-.-t-on'-'po'-.to.-.-' [T L e P P P A 2 e T 2T P T 2 2y

! ﬂ --| Description:

St --| Instructs the core to check its communications buffer for commands.
: N --| If there are commands available, then process the buffer. If not,
S --| no processing action is taken.

S -/
- --| Parameter Description:
\ ) -~-{  none

- ." N __/-.o--o-oo..--on--"-o-----"o'on.o----'.-nc'to.tn"r'-onnnttctc-
. end Rtm_Core,
:~:.: : pragma page.
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--/ Module Name:
--/  RTM_Core

-/

--| Module Type:

--|  Package Body

-/

- -

--| Module Description:

--/ This module processes the commands formatied by the RTM,
--/ by converting integers from the command buffer into pointers
--/ and then using the pointers to access the data.

!

--/ References:

--/  Design Documents:

--/ Real-Time Monitor Requirements
Real-Time Monitor Design

User’'s Manual:
RTM User's Manual

none

Notes:

/

/I

/

/

/

--| Testing and Validation:
!

!

/

/

| none

-/
--/ Moditication History:

-/ 16Apr87 rivs created
-/
--| Distribution and Copyright Notice:
-/ TBD

Disclaimer:
"This work was sponsored by the Department of Defense.
The views and conclusions contained in this document are
solely those of the author(s) and should not be interpreted as
representing official policies, either expressed or implied,
of Carnegie Mellon University, the U.S. Air Force,
the Department of Defense, or the U.S. Government.®

/."D'..O'.."'0."'.""'."..."..""".'."""'.D".'l."'."

pragma page;
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o with System;
. -- Need access to the type "address”.
‘ with Unchecked_Conversion,
S -- Need "unchecked_conversion” to convert the integer in the
-- command buffer into a pointer to a value of type "sysgen.smallest_unit".

! package Rtm_Core is

Set up the system work needed to access data on the core CPU.

First, we create a type that points to a value of the smallest

addressable unit on the CPU. Then, we instantiate unchecked_conversion
to allow us to transform the integer form of the address in the command
buffer into an address that Ada will understand.

L)

type Vaiue_Pointer is access Sysgen.Smallest_Unit;
function Get_Address Is new Unchecked_Conversion

(Source => Integer,

h Target => Value_Pointer);

function Get_Actual_Address Is new Unchecked_Conversion
] (Source => Sysgen.Smallest_Unit,
- Target => Value_Pointer);

pragma page;

.
B |
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-- Internal procedures

1 ( -
N procedure Compute_Address (Data_Address: out Integer:
SO Command_Number: in integer) Is
{ :-:~:“ --/'.'..."."t...tl"'..."'Q.'"."""t9'l'l.."'..."lo""'t".
- --| Description:
--|  This module is responsible for decoding the address parameter

--|/ of the command passed in. This is a two-step operation:;

.
[l
1
—_—

BAPE ~ YRR
]

1. For indirect addresses, the actual base address
must be read.
2. The offset must be added to the base address.

: e
L8 ‘y" L,
}, A

S

2
]

data_address -> The computed address of the desired data.
command_number -> Command being processed in the command_buffer.

Ll « ¢ i
'
'
s M s ey e e

Oy --/ none
. -— LA A 2242 T2 222 24 24 0 dd 41T 2222 222022222222 2224223222 222122222227
. Address: Address_Generator.Address_Representation
y renames Command_Bufter(Command_Number).Data_Address;
Value_Address: Value_Pointer,;
Actual_Base_Address: Integer,;
begin
it Address.Indirection then
Value_Address := Gel_Address(Address.Base_Address);
Actua!_Base_Address := Integer(Value_Address.all );
Data_Address .= Actual_Base_Address + Address.Address_Offset;
else
Data_Address = Address.Base_Address + Address.Address_Offset;
end if;
end Compute_Address;

pragma page;

.
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. procedure Deposit_Data (Data_Address: in Integer;
. Command_Number: in Bufter_Range) is

L L I A T T T T T T T

--| Description:

--/ Moves the data from the data_buffer passed by the RTM into

--| application memory.

-

--| Parameter Description:

--| odata_address -> The computed address of the desired data.

-~/ In the case of a mulitple unit read, this

-~/ is the address of the first unit in the biock.

--| command_number -> Command being processed in the command_buffer.

-

--/ Notes:

--/ none

- __/"".""'.".'.""t.""'.'.'.."0"'""Q"".I"'"t..'l."t'

Next_Address: Integer := Data_Address;

The_Value: Value_Pointer := Get_Address(Next_Address);

Data_Offset: Buffer_Range renames Command_Bufter(Command_Number).Data_Location;

begin

tor Nextin 0..Command_Butter(Command_Number).Data_Count-1 loop
The_Value.all = Data_Buffer(Next + Data_Oftset);
Next_Address .= Next_Address + 1;
The_Value ;= Get_Address(Next_Address);
end loop ;
end Deposit_Data;

i

& pragma page;

®
s
;
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procedure Extract_Data (Data_Address: in Integer;
Command_Number: in Buffer_Range) is
-_/'.t'..'t'.""'.'.'"'t'."""'tt."'t""."""""""".""
--| Description:
--| Moves the data from application memory into data_buffer passed
--| back to the RTM.
-/
--|/ Parameter Description:
-/ data_address -> The computed address of the desired data.

o
ke
' -
(S
o
LS

-/ In the case of a mulitple unit read, this

--} is the address of the first unit in the block.

-] command_number -> Command being processed in the command_buffer.
-/

--|/ Notes:

--| none

/'ttt".npnrttoo"n'ot"t"ttroo-n"'t""'t't'.'.lttttontp'tot'.t

Next_Address: Integer := Data_Address;
The_Value: Value_Pointer := Get_Address(Next_Address);
Data_Offset: Buffer_Range renames Command_Buffer(Command_Number) Data_Location;
begin
for Nextin 0..Command_Buffer(Command_Number).Data_Count-1 loop
Data_Buffer(Next + Data_Offset) := The_Value.all ;
Next_Address ;= Next_Address + 1;
Tne_Value := Get_Address(Nexi_Address),
end loop ;
end Extract_Data;

pragma page;
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procedure Get_Buffer is

/"n"O"'.'D"""..t""".'."'I'O".'."'..'l.'tt""."."'.l

--| Description:

--/  This procedure is available for a two-CPU implementation

--| of the RTM. It is responsible for knowing how to receive

--/ data over a communications bus and doing any conversions needed

--{ to get the data into a usable format.
-/
--| Parameter Description:
-/ none
-/
--/ Notes:
--/  none
B
begin
case Sysgen.Processor_Countlis
- when 1 =>
null ;
when 2 =>

-~ Here is where the bus i/o goes
null ;
when others =>
null ;
end case ;
end Get_Buffer;

pragma page;
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procedure Send_Bufferis
_—/."D.'Q.t""t."O'."'O""'".".""..t.t-tt"t.'.til.""""
--/ Description:
--|  This procedure is available for a two-CPU implementation
--| of the RTM. It is responsible for knowing how to send
--/ data over a communications bus and doing any conversions needed
--| to get the data into a usable format before transmission.

-/
--| Parameter Description:
--{  none
-/
--/ Notes:
-~/  none
B
begin
case Sysgen.Processor_Countis
when 1 =>
null ;
when 2 =>

--  Here is where the bus i/o goes

null ;
when others =>
null ;
end case ;
end Send_Buffer,

pragma page;
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procedure Process_Bufter Is
--/'."""'.""'Q.".""."""""'ll""'.""""‘."""'.' .
--| Description:
--} This module reads the command buffer from the interface
--} (which doesn't exist on a one-CPU implementation) and loops
--/ through the commands performing the operations. Currently there
--] are four operations defined:
masked_deposit -> Requests that the core move a value
from the command buffer into application
memory, but mask the target so that unaffected
bits will be preserved (for rep clauses).
masked_extract -> Requests that the core move a value
from application memory into the command
buffer, but mask the target so that unaffected
bits will be preserved (for rep clauses).
deposit -> Requests that the core move a value
from the command buffer into application memcry.
extract -> Requests that the core move a value
from application memory into the command buffer.
When all the commands in the buffer have been processed, the
buffer_available command of the RTM is overwritten by the
results_available command of the core.

] ] 1 ¢ ] 1 ] ]
v ' 1 i i} . ' i
e T M e M M S S Sl e Ml T e e el T S Sl e

Parameter Description:
none

--/ Notes:

--/ If the core is unable to use an address contained in the

--| command buffer, the command associated with that address

--| is overwritten by an address_error command.

-/

--/ The masked_extract and masked_deposit operations are not currently
--| implemented.

PP PP PO PP PP PP PR RSP PP PIR PP R PP P PR P PP PP P eOP I RPN RO RN IR SR RRSIREIRRSI TR

Value_Address: integer,

.
A

begin

L 20 S A N 4
e

-- Load the buffer, and check to see if any new commands are
available for processing. If not, we simply cut out without
-- further ado.

v
, A ST
AN
N RS .
. .. .
L]
H

L. - '.’.‘-
+
:

Get_Butter,;

#t (Command_Buffer(1).Command /= Buffer_Available) then
return ;

end if;

e O

b a0

-- When there are commands to be processed, we loop through the command
-- buffer, processing commands until an end_of_buffer is found, or
we reach the end of the buffer

v ety
TN
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for Command In 2..Sysgen.Core_Buffer_Size loop
case Command_Butfer(Command).Command Is
when Deposit =>
Compute_Address (Value_Address, Command),
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Deposit_Data (Value_Address, Command);
when Extract =
Compute_Address (Value_Address, Command);
Extract Data (Value_Address, Command);
when Masked_Extract =>
null ;
when End_Of_Bufter =>
EXIT ;
when others =>
null ;
end case
end loop ;

-- Mark the results as being available and return them to the RTM
Command_Buffer(1).Command := Results_Available;
Send_Buffer; '

end Process_Bufter,

end Rtm_Core;

A ¢ [, )
AR

;
e

v

Pl
IR € i
R R TRTRIA
AL
e e 8

170 October 1987

e e e T e N T TN N N e _1.,.. et AP et ' " SN .
R R i LA PGSR AR S A B z.r._‘..-.r.rr e o, P
Pl T e T e OIS S A - o NP R A DT, iy --{‘-f. (-Jf.-(‘ J‘-i.li'uf;'(:u&ﬁu;. dn.d‘n..".AtE



Index

Activate, function 134, 145
Active_List_Representation, type 136, 140
Active_Lists, package 140
Adaress_Generator, package 126
Address_Generator, package body 127
Address_Generator, with 139, 159
Address_Representation, type 126
Address_To_Enum_Pointer, function 89
Address_To_Float_Pointer, function 97
Address_To_lInteger_Pointer, function 81, 97
Address_To_Real_Pointer, function 85
Address_To_Rtm_Enum_Pointer, function 87
Appi, procedure 1

Binarytrees, with 110

Buffer_Entry Representation, type 159
Butfer_Range, subtype 159
Buiid_Rtm_Core_Commands, procedure 149, 151

Calendar, with 41,65, 67, 130, 149

Case_Insensitive_String_Comparison, with 49,
104, 110

Cneck_Page, procedure 36, 43, 44

Cisc, package 48, 104, 110

Ciear_Command_Line, procedure 28, 30, 34

Clear_Rtm_Field, procedure 15,23

Ch, package 45, 47,49, 52, 57, 65, 67

Closeout_Rtm, procedure 6, 10

Collect_Data, package 139

Coliect_Data, package body 140, 148

Command_Map_Representation, type 149

Compute_Address, function 12€, 127, 128

Compute_Address, procedure 164

Conversions, package 71

Conversions, package body 79

Conversions, with 96

Convert_Enumerations, generic package 77

Convert_Enumerations, package body 79, 89

Convert_Floats, generic package 75

Convert_Floats, package body 78, 85

Convert_integers, generic package 73

Converi_integers, package body 79, 81

Convert_String_To_Value, procedure 93, 101, 103

Convert_Value_To_String, procedure 93, 101, 102

Core_Operation_Representation, type 149

Db, package 111

Deactivate, procedure 135, 147
Default_Fioat_Conversion, function 88
Default_Integar_Conversion, function 89
Define_Rtm_C' package 27
Define_Rtm_Clii, package body 30
Define_Rtm_Cli, with 6, 41, 65, 67
Deposit_Data, procedure 165
Dialogue_Manager, package 130
Dialogue_Manager, package body 139
Dalogue_Manager, with 41, 44, 56, 65, 67
Duration_lo, package 41

17m

Enum_Pointer, type 89
Enum_Pointer_To_Address, function 89
Equality, function 140, 141
Extract_Data, procedure 166

Field_Lists, package 42

Find, function 93,101, 104, 108, 112

Fioat_Pointer, type 97

Form_Executor, with 18, 41, 44, 56

Form_Manager, with 18,41, 44,54, 56

Free, procedure 113

From_Application, procedure 138, 149, 150

Function
Activate 134, 145
Address_To_Enum_Pointer 89
Address_To_Fioat_Pointer 97
Address_To_Integer_Pointer 81, 97
Address_To_Real_Pointer 85
Address_To_Rtm_Enum_Pointer 97
Compute_Address 126, 127, 128
Default_Float_Conversion 98
Detault_Integer_Conversion 99
Enum_Pointer_To_Address 89
Equality 140, 141
Find 93,101,104, 108, 112
Get_Actual_Address 163
Get_Address 120, 163
Get_Time_Of_Value 132, 143
Get_Value 131,142
Integer_Pointer_To_Address 81
Left_Justify 64, 69
More 118,124
Ordering 111
Real!_Pointer_To_Address B85
Rtm_Enum_Conversion 100
Setup_Page 43,56

Generic package
Convert_Enumerations 77
Convenrt_Fioats 75
Convert_Integers 73

Get_Actual_Address, function 163

Get_Address. function 120, 163

Get_Argument, procedure 28, 30, 33

Get_Butfter, procedure 167

Get_Fields, procedure 43, 54

Get_Next, procedure 118, 122

Get_Rtm_Field, procedure 14, 20

Get_Time_Of_Value, function 132, 143

Get_Type_information, procedure 84, 101, 105

Get_Value, function 131, 142

Go, procedure 2

Initialize_Database, procedure 108, 111, 113
Initialize_Rtm_Form, procedure 14, 19
Input_Mode, type 14

Integer_Pointer, type 81, 87
Integer_Pointer_To_Address, function 81
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Interact, with 11 -~
Internal_lo, package 81, 85, 89
lo_Usage, type 130

Left_Justity, function 64, 69
Library_interface, package 117
Library_Intertace, package body 120
Library_lnterface, with 108

Lists, with 41,139

Make_lterator, procedure 118, 121
Make_String, procedure 73, 75, 77, 82, 86, 90
Make_Value, procedure 73, 75, 77, 83, 87, 91
More, function 118, 124

Ordering, function 111

Package
Active_Lists 140
Address_Generator 126
Cisc 49,104, 110
Cii 45,47, 49,52 57,65, 67
Coliect_Data 139
Conversions 71
Db 111
Define_Rtm_Cli 27
Dialogue_Manager 130
Duration_lo 41
Field_Lists 42
Internal_lo 81, 85, 89
Library_Intertace 117
Page_Processor 35
Parameter_Manager 61
Real_Time_Monitor 4
Rtm_Cii 27
Rtm_Core 159
Rtm_Enums 100
Rtm_Form 14
Rtm_integers 99
Rtm_Reals 98
Sa 30
Si 30
Sp 33
Sysgen 156
Test_Stub 2
Types_Manager 93
Variable_Database 108

Package body
Address_Generator 127
Collect_Data 140, 149
Conversions 78
Convert_Enumerations 79, 89
Converi_Floats 79, 85
Convert_integers 79, 81
Define_Rtm_ClIi 30
Dialogue_Manager 139
Library_Interface 120
Page_Processor 41
Parameter_Manager 64
Real_Time_Monitor 6

172

Rtm_Core 163

Rtm_Form 18

Test_Stub 2

Types_Manager 96

Variable_Database 110
Page_Field_Representation, type 41
Page_Name_Representation, subtype 42
Page_Processor, package 35
Page_Processor, package body 41
Page_Processor, with 11
Page_Representation, type 42
Parameter_Manager, package 61
Parameter_Manager, package body 64
Parameter_Manager, with 11
Procedure

Appl 1

Build_Rtm_Core_Commands 149, 151

Check_Page 36,43, 44

Clear_Command_Line 28, 30, 34

Clear_Rtm_Field 15,23

Closeout_Rtm 6, 10

Compute_Address 164

Convert_String_To_Value 93, 101, 103

Convert_Value_To_String 83,101, 102

Deactivate 135, 147

Deposit_Data 165

Extract_Data 166

Free 113

From_Application 138, 149, 150

Get_Argument 28, 30,32

Get_Butfer 167

Get_Fields 43,54

Get_Next 118,122

Get_Rim_Field 14, 20

Get_Type_Information 84, 101, 105

Go 2

Inialize_Database 108, 111, 113

Initialize_Rtm_Form 14, 19

Make_lterator 118, 121

Make_String 73,75,77, 82, 86, 9C

Make_Value 73,75, 77,83, 87 9

Process_Bufter 161, 169

Process_The_Command 6, 11

Put_Rtm_Field 14,22

Read 61, 64, 65

Retrieve_Rtm_Core_Reschts 149, 154

Rim 4,6,7

Send_Butter 168

Set 62, 64, 67

Set_lnput_Mode 15, 24

Set_Value 133,144

Setup_Rtm 6,9

Start_Page 37,43, 647

Stop_Page 38, 43, 49

Update_Pages 38, 43, 52
Process_Buffer, procedure 161, 169
Process_The_Command, procedure 6, 11
Put_Rtm_Field, procedure 14, 22

Read, procedure 61, 64, 65
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Real_Pointer, type 85

Real_Pointer_To_Address, function 85

Real_Time_Monitor, package 4

Real_Time_Monitor, package body 6

Real_Time_Monitor, with 1

Retrieve_Rtm_Core_Results, procedure

Rtm, procedure 4,86, 7

Rtm_Cli, package 27

Rtm_Command_Representation, type 27

Rtm_Core, package 159

Rtm_Core, package body 163

Rtm_Core, with 149, 150

Rtm_Core_Command_Representation, subtype
159

Rtm_Enum, type 2

Rtm_Enum_Conversion, function 100

Rtm_Enum_Pointer, type 97

Rtm._Enums, package 100

Rtm_Form, package 14

Rtm_Form, package body 18

Rtm_Form, with 6, 44, 47, 49, 56, 65, 67

Rtm_Form_Fields, type 14

Rtm_lIntegers, package 99

Rtm_Pointer, type 2

Rtm_Reals, package 98

Rtm_Record, type 2

149, 154

Sa, package 30

Send_Buffer, procedure 168

Set, procedure 62, 64, 67

Set_Input_Mode, procedure 15, 24

Set_Value, procedure 133, 144

Setup_Page, function 43, 56

Setup_Rtm, procedure 6,9

Si, package 30

Smallest_Unit, subtype 156

Sp, package 33

Standard_lInterface, with 7,27, 30

Start_Page, procedure 37, 43, 47

Stop_Page, procedure 38, 43, 49

String_Pkg, with 33

Subtype
Bufter_Range 159
Page_Name_Representation 42
Rtm_Core_Command_Representation 159
Smallest_Unit 156
Valve_String 130
Variable_Name_Representation 41

Sysdep, with 18

Sysgen, package 156

Sysgen, with 139, 159

System, with 71,83, 120, 163

Termina!_interface, with 6, 11, 49
Tes:_Stub,. package 2

Tes' Stub. package body 2

Tes' Studb wnn 1. 96 120
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Active_List_Representation 136, 140

Address_Representation 126

Buffer_Entry_Representation 159

Command_Map_Representation 149

Core_Operation_Representation 149

Enum_Pointer 89

Float_Pointer 97

Input_Mode 14

Integer_Pointer 81,97

lo_Usage 130

Page_Field_Representation 41

Page_Representation 42

Real_Pointer 85

Rtm_Command_Representation 27

Rtm_Enum 2

Rtm_Enum_Pointer 97

Rtm_Form_Fields 14

Rtm_Pointer 2

Rtm_Record 2

The_Variable 108

Type_Representation 96

Valid_Rtm_Type 83, 94

Valid_Type_Name 96

Value_Pointer 163

Value_Representation 139

Variable_identifier 130, 136

Variable_Hterator 117,118

Variable_Representation 117
Type_Representation, type 96
Types_Manager, package 93
Types_Manager, package body 96
Types_Manager, with 113, 117,127,139

Unchecked_Conversion, with
163

Unchecked_Deallocation, with 113

Update_Pages, procedure 39, 43, 52

81, 85, 89, 96, 120,

Valid_Rtm_Type, type 93,94
Valid_Type_Name, type 96
Value_Pointer, type 163
Value_Representation, type 139
Value_String, subtype 130
Variable_Database, package 108
Variable_Database, package body 110
Variable_Database, with 44, 56, 126, 139
Variable_ldentifier, type 130, 136
Variable_fterator, tyre 117,118
Variable_Name_Representation, subtype 41
Variable_Representation, type 117

Whh
Address_Generator
Binarytrees 110
Calendar 41, 65, 67, 130, 149
Case_Insensitive_String_Comparison 49, 104,

110
Conversions 96
Define_Rtm_Ch 6, 41, 65,67
Dialogue_Minager 41,44, 56, 65, 67

139, 158
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Form_Executor 18, 41, 44, 56
Form_Manager 18, 41, 44, 54,56
Interact 11

Library_Interface 108

Lists 41,139

Page_Processor 11
Parameter_Manager 11
Real_Time_Monitor 1

Rim_Core 149, 150

Rtm_Form 6, 44, 47, 49, 56, 65, 67
Standard_interface 7, 27, 30
String_Pkg 33

Sysdep 18

Sysgen 139, 159

System 71,93, 120, 163
Terminal_interface 6, 11, 49
Test_Stub 1,96, 120

Text_lo 1,41, 81,85, 89
Types_Manager 113,117,127, 139

Unchecked_Conversion 81, 85, 89, 96, 120

163
Unchecked_Deallocation 113
Variable_Database 44, 56, 126, 139

1
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